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PREFACE 


This  tutorial  describes  the  use  of  the  computer  program  CASM,  which  is  de¬ 
signed  to  aid  the  structured  engineer  in  the  preliminary  design  and  evaluation 
of  structural  building  systems  by  the  use  of  three-dimensional  interactive  graph¬ 
ics.  Funds  for  the  development  of  this  program  and  publication  of  this  report 
were  provided  to  the  Information  Technology  Laboratory  (ITL),  U.S.  Army  Engi¬ 
neer  Waterways  Experiment  Station  (WES),  Vicksburg,  MS,  by  the  Directorate 
of  Military  Programs,  Headquarters,  U.S.  Army  Corps  of  Engineers  (HQUSACE), 
under  the  Research,  Development,  Test,  and  Evaluation  (RDT&E)  program.  The 
work  was  accomplished  under  Work  Unit  No.  AT40-CA-001  entitled  “CASE  (Com¬ 
puter  Aided  Structural  Engineering)  Building  Systems.’’  The  work  was  performed 
by  members  of  Wickersheimer  Engineers,  Inc.,  of  Champaign,  IL,  under  Contract 
No.  DACA39-86-C-0024. 

Specifications  for  toe  program  were  provided  by  members  of  toe  Building  Sys¬ 
tems  Task  Group  of  the  CASE  Project.  The  following  were  members  of  toe  task 
group  during  program  development: 

Mr.  Dan  Reynolds,  U.S.  Army  Engineer  (USAE)  District,  Sacramento 
(Chairman) 

Ms.  Anjana  Chudgar,  USAE  Division,  Ohio  River 
Mr.  Pete  Rossbach,  USAE  District,  Baltimore 
Mr.  Dave  Smith,  USAE  District,  Omaha 
Mr.  Mark  Burkholder,  USAE  District,  Tulsa 
Mr.  Jerry  Maurseth,  USAE  District,  Portland 
Mr.  Chris  Merrill,  WES 
Mr.  Michael  Pace,  WES 

The  computer  program  and  tutorial  were  written  by  Messrs.  David  Wickersheimer, 
Gene  McDermott.  Ken  Taylor,  and  Carl  Roth  of  Wickersheimer  Engineers,  Inc. 
The  work  was  monitored  at  WES  by  Mr.  Michael  E.  Pace  and  Mr.  Chris  Merrill, 
Computer-Aided  Engineering  Division  (CAED),  under  the  general  supervision  of 
Mr.  H.  Wayne  Jones,  Chief,  Scientific  and  Engineering  Applications  Center;  Dr. 
Reed  Mosher,  Chief,  CAED;  Mr.  Timothy  Abies,  Assistant  Director,  ITL;  and  Dr. 
N.  Radhakrishnan,  Director,  ITL.  Mr.  Donald  Dressier  was  the  original 
HQUSACE  point  of  contact,  and  Mr.  Charles  Gutberiet  is  the  present  technical 
monitor. 

Dr.  Robert  W.  WhaKn  is  Director  of  WES.  COL  Bruce  K.  Howard,  EN,  is  Commander. 
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INTRODUCTION 


by  tf»  model  bufcfng  codes,  such  as  BOCA. 


II  is  aaeumed  that  you  have  completed  the  INSTALLATION  and  PROGRAM  OVER- 
VIEW  chapters  In  the  CASM  Qulde  and  have  the  CASM  program  window  dfaplayed 
on  the  monitor.  Rater  also  to  the  REFERENCE  chapter  in  the  CASM  User's  Quids, 
which  contains  dotalad  steps  and  lustrations  tor  ail  the  CASM  commands.  Vbuare 
encouraged  to  begin  each  appScation  of  CASM  by  inputting  design  criteria  that  are 
conalatonBy  needed  by  the  program  to  calculate  load  date. 


CASM  PHILOSOPHY 


f^ASM  is  a  praflminary  structural  design  program  that  incorporates  a  Structural 
'-'Planning  phlosophy. 

Structural  Planning  is  lh«  study  of  structural  system  alternatives  within  tie  context 
of  a«ch  project's  unique  set  of  program  criteria  The  goal  of  structural  planning, 
and  thus  CASM,  is  to  select  the  most  appropriate,  efficient,  and  economical  struc- 
vim  system  men  smiswoo  ovuioiBnoci  program  ctitsna  wise  mwQraunQ  vie  me* 
chsnlcal  requirements  and  complementinp  the  intondod  aesthetics.  The 
atnictural  planning  proceaa  must  begin  during  the  preliminary  design  phase, 
when  mafor  decisions  regarding  form,  function,  and  aesthetics  are  being  firmly  ee- 
tabMshed.  CASM  provides  fast  interactive  ’brainstorming,"  a  catalyst  for  the  crea¬ 
tive  exchange  of  ideas  by  the  exploration  of  options  that  fulfill  a  desired  result. 
CASM  enables  the  engineer  to  rapkfty  answer  the  question  WtaMf? 

The  structural  engineer  needs  to  develop  alternatives,  approximate  proportions, 
ramifications  on  tie  architectural  criteria,  and  implications  on  cost.  Usually,  sev¬ 
eral  structural  framing  schemes  are  feasteie  for  any  given  buikfing  program. 
CASM,  through  the  structural  planning  process,  produces  an  approximate  analy¬ 
sis  of  each  solution,  to  permit  the  engineer  to  compare  and  test  each  scheme’s 
appropriateness. 

CASM  b  a  constantly  expanding  system  that  hopes  to  encompass  the  myriad  of 
avoMahlo  structural  systems,  and  expound  on  their  attributes  as  wefl  as  their  liabili¬ 
ties.  CASM  is  intended  to  help  the  engineer  in  his  structural  decision-making 
process.  The  blowing  flowchart  outlines  the  many  facets  of  CASM  and  the  rela¬ 
tionship  of  Hs  parts. 
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DESIGN  CRITERIA 


•X’hto  to  a  good  Urn®  to  acquaint  you  with  to  CRITERIA  pul-down  menu  and  dalog 
boxes.  The  Criteria  information  which  you  enter  wll  be  used  for  heacings  and 
referenoo  on  (he  variety  of  output  flea  taat  you  wifi  create  wfth  CASM  for  your 
juatmcanon  oocumentaaon.  snormason  from  your  assign  criteria  n  aao  usea  wr 
initial  design  load  values  such  as  wfnd  and  snow  loads.  For  each  new  project  you 
should  atari  by  entering  project  criteria.  This  chapter  describes  the  sequence  of 
using  fhe  three  menu  selections  on  the  Criteria  pull-down  menu--Project,  Regional, 
and  Site.  For  this  example  you  wil  enter  Ihe  project  criteria  data  for  a  new 
Audtorium  at  Fort  Hauchuca,  AZ. 

»  Note:  For  ail  Criteria  dialog  window  entries  you  will  move  the  mouse 
cursor  with  the  mouse  and  press  the  fait  mouse  key  to  select  a  data 
box  (you  may  also  use  the  tab  key  to  select  data  boxes).  Once  you 
have  selected  a  box,  a  flashing  vertical  cursor  will  appear.  Any 
Information  that  you  type  from  the  keyboard  will  be  inserted  at  the 
location  of  the  vertical  cursor.  You  may  use  the  backspace  and  delete 
keys  to  edit  your  input. 

PROJECT  DATA  DIALOG  WINDOW 

You  should  always  start  new  projects  with  the  Project  dalog  window.  The  Project 
Name  and  CKy/lnstalalion  data  are  used  as  a  hearing  for  aH  your  output  files. 
One  feature  that  you  may  find  useful  Is  the  CHy/tnstaltation  database  which  you  can 
create  using  the  Microsoft  Windows  Cardfile  program.  A  sample  City /Installation 
cardfile  is  provided  with  CASM.  To  minimize  repetitious  input  you  may  create  a 
city/installation  database  for  those  cities  and/or  Installations  In  which  the  majority  of 
your  projects  wM  be  located.  When  you  select  the  City /Installation  drop  down  list, 
you  wM  have  the  option  of  selecting  a  city  or  installation  from  your  City /Installation 
database.  AN  the  design  data  which  you  have  recorded  for  the  selected  location  will 
be  automaHcaly  inserted  in  your  CASM  project  file.  Please  refer  to  the  Criteria 
menu  section  In  the  CASM  User’s  Guide  for  a  description  of  the  Cardfile  database. 


A.  Entering  Project  Criteria  data 

1.  Select  CRITERIA  from  the  CASM  menu  bar,  and  from  the  pull-down 
menu  choose  PROJECT.  The  Project  Data  cfialog  window  will  appear. 

2.  Insert  project  name:  Audtorium 

»  NOTE:  Avoid  pressing  the  ENTER  key  after  typing  the  project  name. 
Pressing  the  ENTER  key  will  automatically  close  the  dialog  window 
and  you  win  have  to  reopen  it.  Use  the  mouse  pointer  or  the  TAB  key 
to  select  input  data  boxes. 

3.  Select  the  CHv/lnatafiation  data  window  button.  The  button  to  the  right  of 
the  edt  box. 

a  Select  Ft.  Hauchuca  from  the  pop-up  dalog  window. 


DESIGN  CRITERIA 
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b.  Note  that  stored  information  from  the  database  is  automatically  inserted. 
Verify  the  inserted  information. 


»  Note:  If  the  desired  City/lnstallation  name  does  not  appear  on  the  list, 
you  may  type  in  your  selected  city  or  installation. 

4.  Select  the  Design  Load  code  used  for  calculating  wind,  snow,  and  mini¬ 
mum  roof  live  loads.  You  have  a  choice  of  the  old  TM5-809-1  1986  or  the 
new  TM5-809-1  1992. 

a.  Select  TM5-809-1  1986  from  the  drop  down  list. 

5.  Select  the  Seismic  Code  data t ,  Only  the  new  TM5-809-10  code  is 
available. 

6.  Select  the  Lateral  Load  Resistance  N-S  System  data  window  button. 
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■1  Basic  Stiuctuial  Systems  ate  (Mined  in  Section  I  D  S. 

■2  H  •  Height  Liaril  applicable  to  Seisaric  Zones  3  and  4.  See  Section 

1  D.7  lot  exceptions. 

1 

■3  Prohibited  in  Seismic  Zones  3  and  4. 

*1 

|  1  a*  1  leaned  1 

a.  Select  B.4.a.:  Building  Frame  System.  Concentric  Braced  Frames.  Steel 
from  the  pop-up  window  list. 

b.  Click  on  OK. 


REGIONAL  DATA  DIALOG  WINDOW 


DESIGN  CRITERIA 


7.  Select  other  date  boxee  to  correct  or  enter  data. 

»  Note:  T)im«  data  Hems  are  currently  not  used  by  the  program  for  the 
design  and  analysis  of  structural  members.  However,  you  may  want 
to  Insert  this  Information  to  that  it  will  be  Included  In  your  hardcopy 
output. 

a.  Select  the  Buidno  Code  data  box. 

(1)  Select  UBC  from  the  drop  down  Hst. 

b.  Select  the  No.  of  Stories  data  box. 

(1)  Delete  the  current  value  of  1.  Type  in  the  number  of  stories,  2 

c.  Select  the  Floor  Area  data  box. 

(1)  Type  in  the  floor  area,  60000 

d.  Select  the  Occupancy  data  box 

(1)  Type  In  IhebuRrfng  occupancy  type,  A2.1 

e.  Select  the  Type  Const  data  box. 

(1)  Type  in  the  type  of  construction,  ll-FR 

8.  Select  OK  to  save  your  Protect  Data  entries.  The  Project  Data  rflalog  win¬ 
dow  will  disappear. 

»  Note:  Selecting  CANCEL  returns  you  to  the  main  GASM  screen 
without  saving  changes. 


REGIONAL  DATA  DIALOG  WINDOW 
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*■  Regional  information  is  used  for  applied  toads  and  design  influences  on  the 
structural  model.  Data  may  be  preselected  by  the  Project  Data  dtalog  window  or 
overwritten  by  direct  input.  The  Basic  Wind  Speed  and  Ground  Snow  Load  values 
are  the  InWal  values  selected  for  the  Wind  and  Snow  Load  generation  based  on  the 
model  geometry. 


DESIGN  CRITERIA 


SITE-SPECIFIC  DATA  DIALOG  WINDOW 


A.  Entering  Regional  Criteria  data 

1.  Select  CRITERIA  from  the  CASM  menu  bar,  and  from  the  pul-down 
menu  choose  REGIONAL.  The  Regional  Data  dalog  window  wM  appear. 

a.  Note  that  stored  information  from  the  database  has  been  automatically 
inserted.  Verify  entries. 

2.  Select  other  data  boxes  to  correct  or  enter  data 


»  Note:  Data  other  than  Basic  Wind  Speed,  Coastal,  Snow  Density,  and 
Ground  Snow  Load,  and  Seismic  Zone  are  currently  not  used  by  the 
program  for  the  design  and  analysis  of  structural  members.  However, 
you  may  want  to  insert  this  information  so  that  K  will  be  Included  In 
your  hardcopy  output. 


3.  Select  OK  to  save  your  Regional  Data  entries.  The  Regional  Data  dialog 
window  will  cRsappear. 


»  Note:  Selecting  CANCEL  returns  you  to  the  main  CASM  screen 
without  saving  changes. 


SITE-SPECIFIC  DATA  DIALOG  WINDOW 

Thata  here  relate  to  specific  design  parameters  based  on  buttdng  type  and 
-l-' location.  Only  the  wind,  snow,  and  seismic  data  are  referenced  when  you 
specify  a  wind,  snow,  or  seismic  load  on  your  model.  Currently  the  soil  data  are  not 
required  for  structural  design,  but  will  be  used  later  for  foundation  design. 


A.  Entering  Site-Specific  Criteria  data 

1 .  Select  CRITERIA  from  the  CASM  menu  bar,  and  from  the  pull-down 
menu  choose  SITE.  The  Site-Specific  Data  dtalog  window  will  appear. 


Importance-  II 

107 

□ 

Eqwtuie: 

C 

□ 

Distance  lo  Ocaawtwa: 

- 

snow 

Importance:  II 

IS 

□ 

m 

BLoof  SEppetp: 

Thermal  Factor 

1.0 

□ 

SMS9NC 

Importance:  IV 

1.00 

Id 

Soft  Factor:  S3 

1.5 

□ 

rson 

|  Name:  [Bofing  1 

IL*J 

Allowable  Bearing  Pressure: 

3500.0 

|psf 

Equivalent  Fluid  Pressure: 

300 

pci 

Water  Table: 

6.0 

1" 

Slope: 

I- 

Depth  to  Bottom  of  Fooling: 

nr 

1* 

Not**: 


Gravels  wWi  finer) 


2.  Select  the  Wind  Importance  data  widow  button. 

a.  Select  the  Hioh  Risk  Importance  Factor  for  the  assembly  of  300  or  more 
people  from  the  pop-up  window. 


SITE-SPECIFIC  DATA  DIALOG  WINDOW 


DESIGN  CRITERIA 


b.  SelectgK. 

c.  The  Wind  Importance  Factor  changes  to  1 .07  in  the  SHe-Spedfic  Data 
dtatog  window. 

d  The  Snow  Importance  Factor  changes  to  1.1  in  the  SHe-SpecMk:  Data 
dtatog  window. 

3.  Select  the  Seismic  Importance  data  window  button.  □ 


I  s-wg.  |  ugj  iasJ 

&  Select  Importance  Factor  IV.  Standard  Occupancy  Structure. 

b.  Select  GuideBnes  for  detate  on  the  Importance  Factor  selected. 

c.  Select  OK. 

4.  Select  the  Seismic  Soil  Factor  data  window  button. 


&  Select  Soli  Profited, 
b.  Select  OK. 

5.  Select  other  data  boxes  to  correct  or  enter  data. 
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SITE-SPECIFIC  DATA  DIALOG  WINDOW 


»  Not*:  Th*  toll  data  la  currently  not  used  by  the  program  for  the 
design  and  analysis  of  structural  members.  However,  you  may  want 
to  Insert  this  information  so  that  It  will  be  included  in  your  hardcopy 
output. 

»  Note:  You  may  find  it  easier  to:  (1)  place  the  mouse  pointer  In  the 
data  box  before  the  current  value;  (2)  press  and  hold  the  left  mouse 
key;  (3)  drag  the  cursor  over  the  current  value  to  highlight  It;  and  (4) 
type  In  the  new  value.  OR  (1)  double  click  on  a  word  or  number;  and 
(2)  type  In  the  new  value. 

a  Select  the  Sol  Name  data  box. 

(1)  Type  in  the  soH  sample  name,  Boring  #1 

b.  Select  the  Allow.  Bearing  Pressure  data  box. 

(1)  Type  In  the  allowable  bearing  pressure,  3500  pel 

c.  Select  the  Eoufv.  Fluid  Pressure  data  box. 

(1)  Type  in  Ihe  equivalent  fluid  pressure,  30  pel 

d.  Select  the  Water  Table  data  box. 

(1)  Type  in  the  water  table  level,  6  feet 

e.  Select  the  Slope  data  box. 

(1)  Type  in  the  existing  site  slope,  0.5° 

f .  Select  the  Depth  to  Bottom  of  Footing  data  box 

(1)  Type  in  a  depth  of  2.0  feet. 

g.  Select  the  Notes  data  box. 

(1)  Type  in  the  type  of  soils  present  at  the  site:  Gravels  with  lines. 

»  Soil  data  is  automatically  saved  for  each  unique  soil  name.  Use  the 
Soil  Name  drop  down  Hat  to  view  and  edit  other  soil  data. 

6.  Select  OK  to  save  your  Site-Specific  Data  entries.  The  Site-Specific  Data 

dialog  window  will  efisappear. 

»  Note:  Selecting  CANCEL  returns  you  to  the  main  CASM  screen 
without  saving  changes. 
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SAVING  PROJECT  DATA 
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SAVING  PROJECT  DATA 

T  Tp  to  now  you  have  been  saving  your  criteria  entries  in  CASM;  howvw,  you  wd 
^  need  to  save  al  your  project  data  In  a  project  We  on  Vie  hard  dak  or  on  a  floppy 
dak.  You  should  gat  into  hate!  of  saving  your  work  in  9>e  project  We  on  toe  hard 
dak  fraquaniy  aa  you  Input  date.  For  example,  you  have  spent  several  hours 
working  on  a  project  in  CASM  wNhout  earing  data.  Suddenly  thereto  a  momentary 
teas  of  electee  power.  Al  of  your  work  wd  be  tost  and  you  wd  have  to  repeat  al  of 
your  inputs.  If  you  save  your  work  frequency,  a  momentary  power  loss  wd  not  be 
catastrophic 


A. 


To  save  project  date: 

t.  Select  RLE  from  ire  CASM  menu  bar,  and  bom  the  pul-down  menu 
choose  SAVE  the  project  We  to  ’unttoed,'  the  Sava  As  Fie  Name  dtolog 
window  wd  appear,  otherwise  toe  saved  project  Wo  wd  be  updated. 

a  Type  In  a  de  name,  fthauchl _ 


r~or~l 


janRh  m  I)pK  Imuc 

[cask  f»m  r.au)i  Id  [■§«« 


3 


»  Note:  The  name  la  limited  to  eight  characters  or  leas.  A. bid  extension 
to  automatically  added  to  the  name  you  choose.  Later,  when  running 
CASM  and  you  look  for  your  project  file,  It  will  be  listed  as 
FTHAUCH1.BLD. 

b.  Select  OK. 

c.  An  hourglass  symbol  wd  appear  as  your  project  de  to  saved. 

»  Note:  CASM  automatically  checks  for  other  project  files  with  the 
same  name  before  It  saves  your  project  file.  If  there  to  another  project 
file  with  the  same  name,  you  wiH  be  reminded  so  that  you  will  not 
overwrite  mat  propci  nit. 

PRINTING  PROJECT  CRITERIA  DATA 

At  any  time  you  may  print  out  a  copy  of  your  design  criteria  deta  You  may  also  print 
t»e  design  criteria  to  a  We  where  you  can  edtt  tie  criteria  before  printing  it  or  transfer 
the  We  to  another  computer  lor  printing.  For  training  purposes  we  win  assume  that 
you  do  not  have  a  printer  connected  to  your  computer,  so  we  wd  describe  how  to 
print  tie  criteria  data  to  a  We. 
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PRINTING  PROJECT  CRITERIA  DATA 


DE8IQN 


A.  To  print  prefect  data  to  a  Hie: 

1.  Soisct  RLE  from  the  CASM  menu  bar.  and  from  the  pul-down  menu 
choose  PRINT  DATA  The  Print  Data  dUJog  window  wfl  appear. 


0  (wfe  Dodpi  CrtMa 

□  Snow; 

ISMOWOUT.TXT 

□  WM  6Cpfc 

lBCnOUT.TXT 

□  WM 

IWMDOUTTXT 

□  IM—  Root  Li: 

lmorouT.TXT 

□  SolwOc: 

ISEtSMCTXT 

O  Canm  af  Mac, 

ICCMTMASS.TXT 

□  Uvo  loW  Redaction 

II"  Ifil  — 1 

□  BMdDIWuw: 

RNMOOUT.TXT 

□  Soioodc  Rodotanco: 

LATSCtS.TXT 

□  RnoWic 

□  Csaitlf  T alto-elf: 

| QUANTITY  TXT 

1  □  Prtmor  AST  TaMLooMyrS  on  LPT2  f 

0  Print  lo  Flo: 

ICASM.TXT  1 

S  Eire  cade  Notepad 

rs~i 

a  Initially  the  Basic  Design  Criteria  selection  box  is  selected  (an  X  is  in  the 
selection  box). 

b.  Deselect  the  Dead  &  Live  Loads  selection  by  placing  the  mouse  pointer 
on  the  selection  box  and  pressing  the  left  mouse  key.  The  X  will 
dteappear. 

c.  Make  sure  all  other  data  files  are  not  selected. 

d.  The  Print  to  File  selection  box  is  already  selected,  and  a  default  file  name 
is  in  the  FRe  name  box,  CASM.TXT. 

»  Note:  Because  the  output  file  can  be  easily  created  by  CASM,  we 
recommend  that  you  use  the  default  file  name  and  overwrite  existing 
output  files  rather  than  generate  new  output  files  every  time  you 
desire  to  print  to  a  file. 

e.  Select  Execute  Notepad  to  run  notepad  after  writing  the  output  file. 

f.  Select  OK. 


c 


Replace  existing  CASM.TXT 

I  t<c»l  I  I  Ho  \ 


g.  Select  YES  to  overwrite  the  existing  CASM.TXT  file. 

2.  You  w!  automatically  be  placed  in  the  NOTEPAD  Application  program 
window  where  you  may  edit  the  CRITERIA  data  before  you  print  it.  The 
NOTEPAD  Application  program  window  is  shown  below. 
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a.  AcMvatetos  ski*  bar  acral  bar  to  more  uptown  tos  snlre  page  or  use 
too  [Pago  DownHPago  Up]  hoys  on  too  keyboard. 

b.  To  adK  text,  plaoa  tha  mouaa  pointer  at  tha  location  where  you  want  to 
modfy  the  text  and  preaa  tie  left  mouse  kay.  A  lashing  vertical  cursor 
wM  appear  at  tret  point,  and  you  may  type  In  your  changes.  Use  toe 
[Backspace]  and  (Deists]  keys  to  eflntinafe  characters. 

c.  To  print  text,  list  select  Page  Setup  from  toe  Fie  pul-down  menu. 
Change  the  left  margin  to  0.5  inches  and  right  margin  to  0  since  CASM 


<±  To  print  text,  select  FILE  from  toe  NOTEPAD  menu  bar,  and  from  the 


E 

•-■1  ool 

Pte  m  Sew*  1 

pasic  Design  Criteria 

□ 

■ 

Project  Bata 

Project  name 

Ruditorium 

Clty/lostallatlon 

Ft.  Bauchuca 

Country 

BSB 

State 

BZ 

County 

Cochise 

Design  Load 

TM  5-BBf-l  Iff* 

Building  Code 

BBC 

Seismic  Code 

TM  5-BB9-1B  1*01 

Elevation  akove  sea  level 

2SM  Ft. 

No.  OF  Stories 

2 

Floor  Brea 

6BBBB  sqft. 

Dccupancy 

B2.1 

Type  oF  Construction 

II-FB 

Seismic  Lateral  Load  Besistance 

N-S  System 

Bha 

N-S  Rv 

B 

E-N  System 

Bha 

E-tt  Rv 

B 

♦1 

cs 

□ 

J 

An  example  of  toe  output  format  is  as  folows: 


Basic  Design  Criteria 

Project  Data 

Project  name 

City/ Installation 

Country 

State 

County 

Design  Load 

Building  Code 

Seismic  Code 

Elevation  above  sea  level 


:  Auditorium 
>  Ft.  Hauchuca 
i  OSA 
t  AZ 

:  Cochise 
s  TM  5-809-1  1986 
<  UBC 

i  TM  5-809-10  1991 
:  2584  ft. 


DESIGN  CRITERIA 


PRINTING  PROJECT  CRITERIA  DATA 


Mo.  of  Storioa 
Floor  Atm 
Occupancy 

l2K»!f  e  onstruction 


i  2 

:  60000 

i  *2.1 

_  i  II-FR 

c  Latoral  Load  Raalatanco 


M-S  Syataai 
M-S  Rw 
E-M  Syst« 
E-W  Rw 


B4a 

6 

B4a 

8 


Rational  Data 
Mind 

Baalc  Wind  Spaad 
Coastal 

Maximum  Mind  Spaad 
Mind  Di faction 
Snow 

Ground  Snow  Load 
Maximal  Snow  Dapth 
Snow  Danaity 
Rain 

Average  Annual  Rainfall 
Maxinun  Rainfall 
Temperature 

Maximum  Teeiperature 
Minimum  Temperature 
Saiamic  Zona  t  2A 
Proat  Dapth 


> 

t 

> 

: 

t 

s 


t 

i 

> 

t 


Sita  Spaciflc  Data 
Mind 

Exposura 
Inport anca  :  II 
Snow 

Expoaura  i  C 
Importanca  i  II 
Roof  Smooth 
Tha ratal  Factor 
Saiamic 

Importanca  s  IV 
Soil  Factor  :  S3 
Soil  Nama  t  Boring  tl 

Allowabla  Baaring  Praaaure 
Equivalant  Fluid  Pressure 
Matar  Tabla 
Slopa 

Dapth  to  Bottom  of  Footing 
Gravala  with  finaa 


t 


70.0 

Ho 

71.0 

SE 


5.0 

6.8 

10.0 


12.0 

7.9 


98.3 

38.2 

0.150 

0 


C 

1.07 

1.00 

1.10 

Ho 

1.0 


1.00 

1.5 


3500.0 

30.0 

6.0 


0.5 


2.0 


aqft. 


mph 

mph 

cf 

pcf 

in. 

in. 

F 

F 

in. 


paf 

ft. 


Hotaa 

Importanca  Factor  for  Snow  and  Hindi 
II  High  Risk 

-  Bulldinga  whara  primary  occupancy  ia  for  aaaembly  of 
300  or  mora  people  in  ona  araa;  i.e.,  auditorluma, 
racraational  facilities,  dining  hall,  commissaries,  etc. 

-  Bulldinga  having  high  value  equipment. 

-  Facilities  involving  missile  operations. 

-  Facilities  involving  sensitive  munitions,  fuels, 
chemical  and  biological  contaminants. 

Mind  Exposure  Category: 

Expoaura  C: 

Open  terrain  with  scattered  obstructions  having  heights 
generally  lass  than  30  ft. 

Snow  Exposura  Category: 

Exposura  C: 

snow  removal  by  wind  cannot  be  relied  on  to  reduce  roof 
loads  because  of  terrain,  higher  structures,  or  several 
trees  nearby. 

Snow  Thermal  Factor: 

Heated  structure. 

*  These  conditions  should  be  representative  of  those  that  are  likely 
to  exist  during  the  life  of  the  structure. 

Seismic  Lateral  Load  Resistance  System: 

B.  Building  Frame  System 

4.  Concentric  Braced  Frames 
a.  Steal 

Haight  limit  82:  160 

•1  Basic  Structural  Systems  are  defined  in  Section  l.D.6. 

82  H  -  Haight  Limit  applicable  to  Seismic  Zones  3  and  4 .  See  Section 
1.D.7  for  exceptions. 

85  Sea  Section  l.E. 3  for  combination  of  Structural  System. 

Importance  Factor  for  Seismic: 

I.  Essential  Facilities 

Hospitals  and  other  medical  facilities  having  surgery  and  emergency 
treatment  areas. 

Fire  and  police  stations. 

Tanks  or  other  structures  containing,  housing  or  supporting  water 
or  other  f ire-suppression  materials  or  equipment  required  for  the 
protection  of  essential  or  hazardous  facilities,  or  special 
occupancy  structures. 

Emergency  vehicle  shelters  and  garages. 
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Special  Oooupanoy  Structure 

•rad  structures  whoa*  primary  occupancy  la  public  assembly 


Structures  and  equipment  In  emergency  preparedness  cantors. 

Stand-by  power  generating  equipment  tor  aaaantlal  facilities. 
Structures  and  equipment  In  coaaaunlcatlon  cantors  and  other 
facilities  required  for  emergency  response. 

XI.  Baxardous  Facilities 

Structures  housing,  supporting  or  containing  sufficient  quantities 
of  toxic  or  explosive  substances  to  be  dangerous  to  the  safety  of 
the  general  public  if  released. 

IXX.  Special  Occupancy  Struotur* 

Covered  structure*  whose  primary  occupancy  is  public  assembly  - 
capacity  sore  than  300  persons. 

Buildings  for  schools  {through  secondary)  or  day-car*  centers  - 
capacity  sot*  than  250  students. 

Buildings  for  colleges  or  adult  education  schools  -  capacity  more 
than  500  students. 

Medical  facilities  with  50  or  nor*  resident  incapacitated  patients, 
but  not  included  above. 

Jails  and  detention  facilities. 

All  structures  with  occupancy  more  than  5000  persons. 

Structures  and  equipment  in  »ower  generating  stations  and  other 
public  utility  facilities  not  included  above,  and  required  for 
IV.  Standard  Occupancy  Structure 

All  Structures  having  occupancies  or  functions  not  listed  above. 
Seismic  Soli  Factor! 

S3 i  A  soil  profile  70  feet  or  more  in  depth  and  containing  more  than 
20  feet  of  soft  to  medium  stiff  clay  but  not  more  than  40  feet  of 
soft  clay. 

The  sit*  factor  shall  be  established  from  properly  substantiated 

geotechnical  data.  In  locations  where  the  soil  properties  are  not 
nown  in  sufficient  detail  to  determine  the  soil  profile  type,  soil 
profile  S3  shall  be  used.  Soil  profile  S4  need  not  be  assumed  unless 
the  Building  Official  determines  that  soil  profile  S4  may  be  present 
at  the  sit*,  or  in  the  event  that  soil  profile  S4  is  established  by 
geotechnical  data. 


Lng  occupancies  or  functions  not  listed  above. 


file  34  may  be  present 
S4  is  established  by 


End  of  example  output  format 


1.  Return  to  the  CASM  program  window  by  moving  tie  mouse  pointer  to  the 
CONTROL  menu  box  in  the  top  left  comer  of  the  screen.  Double  dick  the 
left  mouse  key.  ~ 

a  If  you  have  made  any  changes  to  the  text  fHe,  you  will  be  prompted  to 
save  them.  For  this  example,  select  NO. 


b.  This  returns  you  to  the  CASM  program  window  screen. 

You  are  now  ready  to  begin  your  structural  model  and  create  specific  load  cases 
based  upon  the  three  CRITERIA  data  sets. 
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LOADS 


SNOW  LOADS 


arched  roof  with  several  parameter  variations,  (3)  a  tearHo  roof  atfacent  to  a 
falter  roof  with  drifted  and  slkJng  snow  considerations,  and  (4)  a  muWpte-gabled 
roof. 


Given:  This  gable  roof  example  is  taken  from  page  E-1  of  TM  5-809-1  1986.  It  is 
a  dormitory  buRdteg  sited  among  several  nearby  pine  trees.  It  is  a  heated 
structure  with  composition  shingles  located  at  Wes  to  war  AFB,  MA.  Dimen¬ 
sional  data  are  given,  and  there  are  no  adjacent  structures. 


Heated 

Structure 


-Composition 

Shingle 


Length  "  75’ 


Required:  Determine  the  balanced  and  unbalanced  roof  snow  loads. 

Solution: 

A.  Establish  Criteria 

»  Select  NEW  from  the  RLE  pull-down  menu  to  start  a  new  project  file. 

1.  Select  CRITERIA  from  the  menu  bar,  and  from  the  puR-down  menu 
choose  PROJECT.  The  PROJECT  Criteria  pop-up  cflalog  window  wiH  ap¬ 
pear. 


ftoiwl  Nmm:  |Donaitofj 

Cttv/lnataHation: 


Design  Load:  |TM  S-SB9-1  1366 

Seesaw  Coda:  |TM  S-SQS-10  1982 

SaUe  Lateral  Lead  Beeretanca ' 

M-S  Speteac  |  \{7\  R w.  fo  1 

E-W  Syetaw  I  1171  Bar:  |P  ] 


No.  a I  Stotiet: 
Floor  Area: 
Occupancy: 
Type  Contfc 


3-1 


LOADS 


SNOW  LOADS 


2.  Insert  project  name:  Dormitory. 


3.  Move  mouse  arrow  to  the  CUY/INSTALLATION  drop  down  list  button.  Se¬ 
lect  Weetover  AFB  from  Ihe  drop  down  list.  Note  that  stored  information 
from  the  database  is  automatlcaHy  inserted. 

4.  Select  TM 5-809-1  1 986  from  the  Design  Load  drop  down  list. 

5.  No  other  user-inputted  data  is  required  here,  so  select  OK  and  return  to 
tiie  basic  WINDOW  screen. 

6.  Select  CRITERIA  from  the  menu  bar,  and  from  the  pull-down  menu 
choose  REGIONAL.  Note  that  the  GROUND  SNOW  LOAD  has  already 


been  inserted,  since  the  city /installation  came  from  the  database.  No 
other  data  is  required  to  solve  this  problem,  so  select  OK  and  return  to 
the  basic  WINDOW  screen. 


7.  Select  CRITERIA  from  the  menu  bar,  and  from  the  pull-down  menu 
choose  SITE. 


"  Snow 

Importance:  I 

Expo  i  tee  C 

fl.oof  Sippeijr 
Thermal  Factor 


II;imi  I  )#*  *;  iij  n  (rilrria-  Sitr  Spri  iti<  Data 


Heme:  |  Boring  1 _ 

AHomable  Beating  Pressure: 
Equivalent  Fluid  Pressure: 
Water  Table: 

Slope: 

Depth  to  Bottom  o.  Footing: 


f™  ltD 
1ED 

□ 

itn 


=js 

|0  0  1  pel 
0.0  pet 

oo  |h 


oe-  it 


I  Of-  ]  I  Cancel  I 


8.  Move  the  mouse  arrow  to  the  box  for  SNOW  IMPORTANCE  factor.  Click 
tiie  left  mouse  key  to  activate  the  pop-up  dialog  window  and  make  an  ap¬ 
propriate  selection  of  a  factor.  When  the  desired  circle  for  factor  j  is  high- 


SNOW  LOADS 


LOADS 


lighted,  mow  ft*  mouse  pointer  to  QK  and  c*ck  the  tell  mouse  key.  The 
choeen  factor  wM  nnif  in  the  data  box. 


9.  Repeat  the  previous  step  for  EXPOSURE  and  select  an  exposure  cate¬ 
gory  from  the  pop-up  dtalog  window.  Highlight  category  C  and  cHck  on 
OK.  A ’1.0'  and  a  'C  are  automatically  placed  in  the  proper  data  box. 

10.  A  composition  roof  is  not  considered  a  slippery  surface,  so  leave  the  box 
unchecked. 

11.  Move  mouse  pointer  to  the  data  window  button  for  THERMAL  FACTOR 
and  dick  on  the  left  mouse  key.  Highlight  HEATED  STRUCTURE  in  the 
pop-up  dtetoo  window  and  dick  on  OK.  A  thermal  factor  of  1 .0  is  placed 
in  the  data  box 
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12.  This  completes  the  required  input  of  data  on  the  SITE  SPECIFIC  dialog 
window.  Select  OK  and  return  to  the  CASM  program  window.  You  have 
now  completed  entry  into  CRITERIA. 

B.  Draw  volumetric  model 

1.  Select  the  Draw  Model  button  to  cSspiay  the  Draw  Model  tool  palette,  if  it 
is  not  already  dteptayed. 
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2.  Establish  general  layout  requirements. 

a  Select  the  DEFINE  UNITS  command  from  the  Layout  pull-down. 
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(1)  Set  the  SNAP  INCREMENT  to  12  inches. 

(2)  Set  the  Display  to  Feet-lnches. 

(3)  C«ck  on  OK. 

b.  Turn  on  SNAP  TO  UNITS  from  Ihe  Layout  putt -down. 

»  Note:  Snap  To  Units  is  on  when  there  Is  a  checkmark  next  to  the 
command  or  the  icon  is  highlighted. 

c.  Turn  on  SHOW  GROUND  PLANE  from  the  Layout  puil-down. 


Define  Ground  Plane. 
Define  Unite... 


VSnap  It  Units 

Snip  It  Structural  Grid  F5 

Snap  ts  Beference 

FBI 

JnMal  Shape  Size... 

V  Stack  onground 

Stack  on  i,eet  Shape 
Stack  on  pane 

Stack  Underground 

Lock  N-S 

F7 

Lock  £-W 

F8 

Lock  Vertical 

F9 

d.  Select  DEFINE  GROUND  PLANE  command  from  the  Layout  puB-down. 

»  Note:  Make  sure  the  ground  plane  dimensions  are  larger  than  the 
overall  building  dimensions. 


(1)  Set  the  NS  and  EW  WIDTH  to  100  ft. 

(2)  Set  the  NS  and  EW  SPACING  to  20  ft. 


N-S  Width: 

100.00 

It 

N-S  Spacing: 

20  00 

ft 

E-W  Width: 

100.00 

It 

E-W  Spacing: 

20.00 

ft 

€>  North  Angle  1: 

0 

» 

O  North  Angle  2: 

45 

• 

nn  [ 

CancelJ 
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»  Hint:  Um  a  larger  spacing  whan  using  the  single  screen  windows 
graphics  library  to  decrease  the  number  of  lines  drawn. 

(3)  Set  the  NORTH  ANGLE  1  to  0  degrees.  (See  reference  manual) 

(4)  CfckonQK. 

e.  Seioct  INITIAL  SHAPE  SiZE  command  from  the  Layout  pull-down. 


M-S  Width: 

20*0“ 

ft 

E-W  Width: 

75 

ft 

PiwtT 

20*0“ 

It 

Haight: 

l«l 

ft 

Plana  Thickness: 

6  00 

in 

Cohaan  Width: 

6.00 

in 

1  Orientation:  O  R-S  <§>  E-W  1 

□  Maintain  Initial  Size 

[  fl*  1  1  Cancel  1 

J 

(1)  Set  the  NS  WIDTH  to  20  ft. 

(2)  Set  the  EW  WIDTH  to  75  ft 

(3)  Set  the  HEIGHT  to  18  ft 

(4)  Set  the  ORIENTATION  to  E-W  since  the  ridge  runs  parallel  to  the 
east/west  dimension. 

(5)  Click  on  OK. 

f.  Turn  on  STACK  ON  GROUND  from  the  Layout  pull-down  since  we  will 
want  the  first  object  to  sit  on  the  ground. 

»  Note:  The  current  stack  mode’s  command  has  a  checkmark  next  to  it 
and  the  Icon  is  highlighted. 

g.  Make  sure  no  (fractions  are  locked.  This  allows  shapes,  edges,  and 
vertices  to  be  moved  in  all  three  orthogonal  (fractions. 

»  Note:  A  direction  is  locked  if  there  Is  a  checkmark  next  to  the  com¬ 
mand  or  the  icon  is  highlighted. 

3.  Create  the  first  floor  buikfng  volume. 

a  Select  the  CUBE  icon  from  the  Draw  Model  tool  palette  or  from  the 
."Shapes  pul-down.  The  shape  wiB  appear  on  ground  plane  to  the  propor¬ 
tions  selected  under  Initial  Shape  Size.  The  Dimensions  pop-up  cfialog 
window  wM  appear  with  aN  the  (fmensions  of  the  shape  indcated. 
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(1)  Drag  the  shape  to  a  location  on  the  ground  plane  by  moving  the 
mouse. 

»  Note:  Moving  the  mouse  right/left  moves  the  object  east/west,  while 
moving  the  mouse  ewsy /toward  moves  the  object  north/south. 

(2)  CSck  Ihe  left  mouse  key  to  fix  the  location  of  the  cube.  A  dupH- 
cate  shape  appears  and  is  movable. 

(3)  Double  dick  the  right  mouse  key  to  exit  die  command  and  stop 
addng  shapes  to  the  ground  plane. 


»  Note:  Double  clicking  the  right  mouse  key  in  any  graphic  command 
will  exit  the  command. 

4.  Create  the  gable  roof  form. 

a.  Turn  on  STACK  ON  LAST  SHAPE  from  the  Layout  pull-down.  The  next 
selected  shape  vriM  sit  on  top  of  the  last  shape. 

b.  Select  the  PRISM  icon  from  the  Draw  Model  tool  palette  or  from  the 
Shapes  pul-down.  The  prism  will  appear  on  the  last  shape  drawn,  and 
a  pop-up  dknendons  (fafog  window  wW  also  appear.  Click  left  mouse 
key  to  insert  the  prism. 

»  Note:  You  do  not  need  to  double  click  the  right  mouse  key  to  exit  the 
command  since  you  cannot  stack  another  shape  on  top  of  a  prism. 


c.  Select  the  DEFINE  UNITS  command  from  the  Layout  Dull-down. 

(1)  Set  the  SNAP  INCREMENT  to  4  inches  to  make  it  easier  to  set 
the  desired  roof  slope. 

(2)  Click  on  OK. 

d.  LOCK  the  NS  and  EW  dkections  from  the  Layout  puH-down.  We  only 
want  the  vertical  movement  of  the  ridge  aHowed. 

e.  Select  the  DRAG  EDGE  command  from  the  EdH  pul-down.  Solid  square 
handtes  appear  on  each  edge  of  the  constructed  model. 


»  Note:  Only  visible  plane’s  edges  can  be  dragged,  and  edges  can  only 
be  dragged  in  directions  where  all  planes  connecting  to  the  edge 
remain  planar. 


(1)  Select  the  ridge  edge  hands  by  clicking  the  left  mouse  key  when 
the  pointer  is  over  the  handle. 
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(2)  Hold  ire  right  mouse  key  down  whfte  dragging  the  mouse  up  and 
down  untl  tie  roof  slop*  appears  as  8.00  In  12  in  tie  dknansions 
dWog  box.  The  vertical  height  of  toe  prism  becomes  6~8\ 

»  Note:  Holding  the  right  mouse  key  down  while  dragging  is  the  vertical 

CWPCwOii  fOT  Ml  wsQ  COVmTIMfKIv. 

»  Note:  If  you  ere  having  trouble  dragging  the  edge  to  the  8  In  12  slope 
with  the  mouse,  use  the  keyboard  instead.  WhHe  holding  down  the 
[Alt]  key,  press  the  up  and  down  arrow  keys  to  drag  vertically.  Press 
the  [Enter]  key  to  fix  the  location.  Press  the  [Esc]  key  to  exit  the 
command. 

(3)  Clck  the  left  mouse  key  to  f  x  the  position  of  the  dragged  edge. 

(4)  Double  dick  the  right  mouse  key  to  exit  the  command.  Other¬ 
wise,  you  oould  now  drag  another  edge. 

f.  UNLOCK  both  the  NS  and  EW  {fractions. 

5.  This  completes  the  model  tor  this  example. 


X  ns 

EM 

** 

La, 

C.  Develop  snow  loads  on  the  roof. 

1.  Select  the  LOADS  AND  DESIGN  button  to  dteoiav  the  Loads  and  Design 
tool  pawKo. 


t  K  V  i 

•5  M 


2.  Select  SNOW  LOADS  from  the  Loads  puH-down  menu  or  from  the  snow 
icon  wNNn  the  Loads  Tool  Palette.  A  snow  loads  pop-up  dialog  window 

w»  appear. 


SNOW  LOADS 


3.  The  Snow  Loads  dalog  window  contains  the  decisions  from  completion  of 
the  Criteria  windows  ttart  were  previously  entered  for  determination  of 
snow  design  loads. 

a  Change  any  of  the  parameters  upon  which  snow  calcuMions  wHI  be 
based.  Any  value  within  tie  window  can  be  revised  or  added  at  this  time. 

»  Note:  Pop-up  windows  will  appear  to  help  make  decisione  regarding 
Importance  &  Exposure  factors,  H  theee  data  window  buttons  are 
selected  for  modification. 

b.  If  satisfied,  cflck  on  OK  and  the  roof  snow  load  calculations  will  automet- 
icaly  begin. 

c.  A  warning  box  may  appear  to  prompt  you  if  you  will  replace  an  existing 
output  (He. 

»  Note:  A  pop-up  dialog  window  will  keep  you  informed  of  the  program’s 
progress  to  assure  you  that  it  is  still  calculating  and  has  not  stopped 
processing. 

4.  The  bulking  plan  and  a  section  elevation  wHI  appear  upon  completion  of 
snow  loads  calculations.  The  various  snow  loads  calculated  wM  appear 
on  the  screen  above  the  roof  with  magnitudes  and  descriptors. 


Snow  Loads  (psf) 


a  Drag  the  mouse  to  move  the  horizontal  Hne  in  plan  to  where  you  want 
the  section  cut  made. 

b.  CHck  on  the  left  mouse  key  to  redraw  the  section  at  that  location. 
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a  Select  SHOW  LOADS  from  the  View  putt-down  menu  and  a  dtalog 
window  of  choices  wM  appear. 

b.  Click  the  left  mouse  kev  on  the  UNBALANCED  SNOW  LOAD. 

c.  Select  OK.  The  3-D  snow  pattern  wM  be  redrawn  to  retted  your  choice. 

»  Note:  The  wind  direction  for  this  unbalanced  case  is  also  shown  with 
the  model  and  will  be  in  the  direction  of  the  last  section  cut. 

E.  Generation  of  hard  copies. 

1.  Return  to  the  2-D  section  cut. 

a  Select  SECTION  from  the  View  menu. 

»  Note:  The  2-D  section  that  appears  Is  dependent  on  the  viewing 
direction  of  the  3-D  model.  To  obtain  a  section  cut  perpendicular  to 
the  ridge,  rotate  the  3-D  view  so  that  you  are  looking  at  a  view  that  is 
approximately  the  desired  section  cut.  It  is  not  necessary  to  adjust 
the  height  or  distance. 

2.  Print  the  screen  image. 

a.  Select  PRINT  SCREEN  from  the  File  putt-down  menu  on  the  CASM 
menu  bar.  A  pop-14)  dtalog  window  will  appear. 


b.  Select  PRINTER  to  print  directtv  to  the  printer. 

»  Note:  Make  sure  your  printer  is  on-line  and  ready  to  print  before 
selecting  Q£. 

c.  Set  the  margins. 

d.  Select  the  desired  page  orientation. 

e.  Select  OK  to  begin  printing.  A  dialog  window  will  appear  to  allow  you  to 
cancel  the  printing. 
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4.  Print  the  snow  load  calculations. 


a  Select  PAGE  SETUP  from  the  File  pul-down  menu.  Set  the  left  margin 
to  0.5  and  the  right  margin  to  0.0  inches. 


C 


b.  Select  PRINT  from  the  File  pull-down  menu  to  generate  a  hard  copy. 

5.  Select  EXIT  from  the  File  pull-down  menu  to  dose  Notepad.  Redrew  the 
screen  by  cflddng  on  Distance,  if  using  the  single  screen  version. 
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Project  t  Dormitory 

Location  t  Maatovar  AFB 

Design  Load  t  TM  5-809-1  1986 

Timo  i  Thu  Sap  12,  199 


i  Thu  Sep  12,  1991  12 >32  PM 

*********  Gable/Hip  Roof  Snow  Load  Design  ********************* 


Flat  Roof  Snow  Load  (Pf) 

Pf  -  0.7*Ca*Ct*I*Pg 
Snow  Exposure  Category:  C 

Heated  Structure. 

Ct  -  1.0 

Importance  Category:  I 

I  -  1.0 

Pg  -  30.0  psf 

Pf  -  21.00  psf 

Roof  Slope:  8.00  in  12 

Theta  ”  34  deg 

Since  theta  >  15  deg,  min.  snow  load  does  not  apply. 

Since  theta  >  1/2  in/ ft,  rain-on-snow  surcharge  does  not  apply. 

+ - + 

|  Pf  -  21.00  psf  | 

+ - + 

Sloped  Roof  Snow  Load  <Ps) 

Pa  -  Cs*Pf 
Roof  Slippery:  Mo 
Cs  -  0.90 

I  Ps  -  18.90  psf  j 

+ - + 

Unbalanced  Snow  Load  (Punbal) 

Since  15  deg  <  theta  <  70  deg,  unbalanced  condition  applies. 
Punbal  -  1.5*Ps/Ce 

+ - + 

|  Punbal  -  28.35  psf  I 

+ - + 


F.  Save  the  building  modal  with  its  snow  loads  applied  for  future  reference. 

1.  Select  SAVE  from  the  Rte  pdklown  on  the  CASM  menu  bar.  A  pop-up 
dMog  window  wM  appear. 


2.  Type  in  the  desired  FRename. 

3.  Click  the  left  mouse  key  on  OK. 

4.  The  saved  file  can  new  be  accessed  as  needed  from  OPEN  in  the  FRe 
pull-down. 

»  Note:  The  extension  .bid  is  automatically  added  to  the  filename. 
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Given:  This  arched roof example  to  taken (ram pageE-4 of TM 5-809-1 1986.  Mis 
a  beater  (greater  ban  300  occupancy)  silsd  in  a  windy  area  wHh  a  tew 
nearby  oonlferoua  tress.  It  to  be  talsst  structure  in  a  recreational  oomptex. 
The  buMbig  to  heated  and  be  roof  to  sheathed  wlb  bult-up  rooflng.  Mis 
located  in  (UMwaukee,  Wl  (not  Chicago  as  stated  in  tie  TM). 


Required:  Determine  the  balanced  and  unbalanced  snow  toads. 

Solution:  An  abbreviated  dtocussion  to  given  here  since  the  steps  basically  repeat 
thoee  of  example  one. 

A.  Establish  Criteria. 

1 .  Input  the  fo«owing  data  into  the  PROJECT.  REGIONAL,  and  SITE  CRITE¬ 
RIA  dtalog  windows: 


PROJECT 


REGIONAL 

SITE 


Project  name 

Ctty/lnstalation 

State 

Design  Load 
Ground  Snow  Load 
Snow  Importance 
Snow  Exposure 
Thermal  Factor 
Roof  SNppery 


Theater 

Mtwaukee 

Wl 

TM  5-809-1  1986 
35psf 
category  II 
category  B 
Heated 
no 
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B.  Draw  volumetric  model 


»  Note:  Thera  are  many  ways  to  construct  the  model.  This  example  will 
Illustrate  a  different  approach  to  some  of  the  steps  to  emphasize  the 
variety  of  opt! one. 

1.  Select  DRAW  MODEL  from  the  menu  bar. 

2.  Establish  general  layout  requirements  which  are  different  than  previously 
established. 


a  Use  the  following: 

DEFINE  UNITS  (snap  increment)  :  12  inches 

SNAP  TO  UNITS  :on 

SHOW  GROUND  PLANE  :  on 

DEFINE  GROUND  PLANE 

WIDTH  N-S  :  100  feet 

E-W  :  200  feet 

SPACING  N-S  :  20  feet 

E-W  :  20  feet 

INITIAL  SHAPE  SIZE 

N-S  WIDTH  :  20  feet 

E-W  WIDTH  :  20  feet 

HEIGHT  :  20  feet 

ORIENTATION  :  E-W 

STACK  ON  GROUND  PLANE  :  on 

DIRECTIONS  LOCKED  :  none 


»  Note:  The  ground  plane  grid  Is  now  rectangular  for  this  example.  You 
may  wish  to  Increase  the  viewing  distance  to  make  the  entire  ground 
plane  visible. 

3.  Create  the  first  floor  building  volume. 

a  Select  CUBE  and  fix  the  initial  shape  location  in  the  northwest  comer  of 
the  ground  plane. 

b.  Modtfy  the  initial  object  dimensions  to  the  required  building  proportions. 

(1)  Select  DRAG  PLANE  from  the  Edtt  pull-down.  Solid  square  han- 
dtes  will  appear  at  the  centroid  of  each  visible  plane  on  the  object. 

»  Note:  Only  visible  planes  can  be  dragged.  Planes  can  only  be  dragged 
In  a  direction  perpendicular  to  the  plane.  Also,  only  a  plane  that  has 
all  adjacent  planes  perpendicular  to  It  can  be  dragged. 

(2)  Select  the  top  plane  handle  with  the  left  mouse  key  when  the  cur¬ 
sor  is  over  the  handle.  The  selected  plane  will  be  highlighted  and 
the  pop-up  Dimensions  dialog  window  will  appear  with  the  ob¬ 
ject’s  cSmertsions  inserted. 

(3)  Drag  the  mouse  toward  and  away  to  vertically  change  the  top 
plane's  height  above  the  ground  plane  to  18  feet. 
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»  Not*:  Always  move  the  mouse  toward  and  away  regardless  of  the 
plena's  required  direction  of  movement.  There  Is  no  need  to  hold 
down  the  right  mouse  key  to  drag  a  plane  vertically. 

(4)  Cftck  the  left  mouse  key  k>  lx  the  location  of  the  plane.  The  han¬ 
dle  wW  reappear  to  afiow  for  additional  drag  plane  operations. 

(5)  Select  die  south  plane  hands  with  the  mouse  as  in  step  2. 

(6)  Drag  tie  mouse  toward  and  away  und  the  N-S  dmension  shows 
80  feet  In  the  dalog  window. 

(7)  Cflck  tie  left  mouse  key  to  fix  the  location  of  the  south  plane. 

(8)  Select  the  east  plane  hands  with  the  mouse. 

(9)  Drag  the  mouse  toward  and  away  untfl  the  E-W  dmension 
shows  150  feet 

(10)  Click  tie  left  mouse  key  to  fix  the  location  of  the  east  plane. 

(11)  Double  dick  the  right  mouse  key  to  exit  the  Drag  Plane  com¬ 
mand.  This  completes  the  first  floor  volume. 

4.  Create  the  barrel  vault  roof  form. 

a.  Turn  on  STACK  ON  PLANE  from  the  Layout  pud-down  menu  to  select 
the  appropriate  plane  to  receive  the  barrel  vault. 

»  Note:  STACK  ON  LAST  SHAPE  could  also  have  been  used  for  this 
example  since  the  barrel  vault  connects  directly  to  the  lop  plane  of  the 
first  floor  volume. 

b.  Set  tie  INfTIAL  SHAPE  SIZE  to  15  feet  tei  height  to  reflect  the  required 
cro"  r  height. 

»  Note:  Barrel  vault  crown  height  cannot  be  modified  from  a  Drag  Edge 
or  Drag  Plane  command. 

c.  Select  BARREL  VAULT  from  the  Shapes  pull-down  on  the  Draw  Model 
tool  palette  icon.  Sodd  square  handes  wifi  appear  at  the  centroid  of  all 
visible  planes. 

d.  Select  the  top  plane  with  the  mouse.  The  barrel  vault  will  automatically 
appear  and  assume  the  proportions  of  the  plane  selected  to  receive  the 
barrel  vault.  The  Dimensions  pop-up  dalog  window  will  also  appear  with 
current  dimensions  inserted. 

»  Note:  The  ridge  of  the  barrel  is  used  to  define  its  orientation,  which 
was  set  to  E-W  under  Initial  Shape  Size. 

e.  Click  the  left  mouse  key  to  fix  the  barrel  vault  shape  to  the  selected 
plane.  Sold  square  handes  will  reappear  to  stack  another  barrel  vault 
on  another  plane  if  so  deeked. 

f.  Double  click  the  right  mouse  key  to  exit  the  Draw  Shape  on  Plane 
command. 


5.  This  completes  the  model  for  this  example. 
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C.  Develop  snow  loads  on  the  roof 

1.  Select  the  LOADS  AND  DESIGN  tool  palette. 

2.  Select  SNOW  LOADS  from  the  Loads  puR-down  menu  or  select  the  snow¬ 
flake  icon.  A  Snow  Loads  pop-up  cRalog  window  wM  appear. 


Ground  Snore 


laportance  Factor  I  [1 

Exposure:  B  jfl 

Eoof  Slippery:  H 

TtwnMrf  Factor:  [j 

Output  Fie:  ISNOWOUT  TXT 


[35 _ |prf 

Q DQ 

D 


I  HE  I 


3.  Verify  parameters,  modfy  as  required,  and  select  OK  when  satisfied. 
Roof  snow  load  calculations  will  automatically  begin. 

4.  The  buikfng  plan  and  a  section  win  appear  upon  completion  of  the  snow 
load  calculations. 

D.  Manipulation  of  the  building  model  and  its  snow  loads. 

1.  For  details  on  the  following  abbreviated  commands,  refer  to  steps  D-1 
through  D-7  in  Snow  Load  Example  1. 

a  Zoom  the  graphics  on  the  screen. 

b.  Pan  the  screen  image. 

c.  View  -¥  Perspective  3D 

d.  View  -» Solid  Object 

e.  Rotate  3D  view. 

f .  Adjust  the  viewing  height. 

g.  Adjust  the  viewing  distance. 
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h.  View  -» Show  Loads. 

✓  Unbalanced 
OK 

E.  Generation  of  hard  copies. 

1.  For  datals  on  Via  folowing  abbreviated  commands,  refer  to  steps  E-1  and 
E-2  of  Snow  Load  Example  1. 

a.  Viewpoint -»  Options -» Section 

b.  File  -» Print  Screen 

i 

UntoManctd 
Balanced 
Combined 


-> 


Snow  Loads  (psf) 

2.  Review  and  print  the  snow  load  calculations.  For  details  on  the  following 
abbreiriated  commands,  refer  to  steps  E-3  and  E-4  of  Snow  Load  Exam¬ 
ple  1. 

&  Rle  -» Print  Data 

✓  Snow 

✓  Print  to  File 

✓  Execute  Notepad 
OK 

b.  Notepad  -» Fie  -*  Page  Setup 

Left  Margin :  0.5 
Right  Margin :  0.0 
OK 

c.  Notepad  -» Fite  -» Print 

d.  Notepad  ->  File  -» Exit 


✓  Printer 
OK 


... 

24.3 


LOADS 
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Exmvpto  2  omopb  output: 


Project  t  Theater 

Location  i  Milwaukee 

Design  Load  t  TM  5-809-1  1986 

Time  t  Thu  Sep  12,  1991  12t33  PM 

**********************  Arched  Roof  Snow  Load  Design  »»**»***»**»*******»*»» 


Flat  Roof  Snow  Load  (Pf) 

Pf  -  0.7*Ce*Ct»I*Pg 
Snow  Exposure  Category:  B 
Ce  «  0.9 

Heated  Structure. 

Ct  -  1.0 

Importance  Category:  II 

-  35.0  psf 

-  24.25  psf 

Roof  Midth  :  80.0  ft 
Crown  Heiaht:  15.0  ft 
Equivalent  Slope  Theta  »  21  deg 

Since  theta  >  10  deg,  min.  snow  load  does  not  apply. 
Since  theta  >  1/2  in/ft,  rain-on-snow  surcharge  does 
+ - + 


I 

+ 


Pf 


24.25  psf  1 
- + 


not  apply. 


Sloped  Roof  Snow  Load  <Ps) 


Ps  -  Ca*Pf 
Roof  Slippery:  No 
Cs  -  1.00 

+ - + 

I  Ps  -  24.25  psf  | 

- - - - + 


Unbalanced  Snow  Load  (Punbal) 

Since  equivalent  slope,  theta,  is  21  deg 

10  deg  <  theta  <  60  deg,  unbalanced  condition  applies. 

Nhere  slope  at  eaves  -  41  deg 

Use  Case  II 


Crown 

Punbal  «  0.5*Ps 

+ - + 

|  Punbal  -  12.13  psf  j 


30  deg  point  (30.4  ft  from  crown) 
Punbal  -  2*Ps/Ce 

+ - + 

I  Punbal  -  53.89  psf  j 
+ - + 


Eave 

Height  of  eave  above  grade  or  lower  roof:  18.0  ft 
Punbal  -  (2*Ps/Ce) * [1- (phi-30) / 4 0 J 

+ - --+ 

I  Punbal  -  39.07  psf  j 
+ - - - + 


F.  Save  the  building  model  with  Its  snow  loads  applied  for  future  reference. 

1.  Save  as  filename:  TUTOR2.BLD. 

2.  Refer  to  steps  F-1  through  F-4  In  Example  1  for  details  on  the  following 
commands. 

a.  File  -» Save 

Enter  filename 
OK 
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ir! 


ini 

71*  J  1 

requirements  when  tie  equivalent  slope  theta  is  less  than  10  degrees  and  no 
unbalanced  snow  load  is  required. 


A.  Establish  Criteria 

1.  Data  all  be  reused  from  Example  2. 

B.  Draw  Volumetric  Model 

1.  Select  OPfjN  from  the  Rte  pul-down  menu  on  the  CASM  menu  bar. 

a.  Select  Filename:  TUTOR2.BLD  (Be  created  in  Example  2)  from  the 
scrol  box  Bes  on  the  pop-up  dtefog  window. 

b.  CRck  the  left  mouse  key  on  OK  to  load  the  buildng  data.  The  barrel 
vaulted  bufldng  wB  appear  on  the  screen. 

»  Note:  If  you  were  working  on  a  different  building,  a  warning  pop-up 
box  may  appear  to  aave  that  building’s  data  before  it  loads  the  new 
data. 

2.  Select  DRAW  MODEL  from  the  CASM  menu  bar. 

3.  Delete  the  barrel  vault  shape. 

a  Select  PERSPECTIVE  3D  from  the  Options  puB-down  menu. 

b.  Select  DELETE  SHAPE  from  the  EdW  PuB-down  menu.  A  warning  dop-up 
box  wil  appear  stating  that  snow  loads  wB  need  to  be  recalculated. 


»  Note:  Anytime  snow  or  wind  loads  have  been  calculated,  and  then  an 
attempt  is  made  to  alter  the  geometry,  this  warning  box  will  appear. 

c.  Click  the  left  mouse  key  on  OK  and  solid  square  handles  will  appear  at 
the  centroids  of  the  visible  planes. 

»  Note:  More  than  one  handle  will  appear  for  each  constructed  shape. 
Selecting  any  one  of  the  handles  for  a  given  shape  will  delete  the 
entire  shape. 

d.  Select  one  of  the  barrel  vault  handtes  with  the  mouse  and  the  shape  is 
deleted.  Handtes  win  reappear  to  aHow  deletion  of  any  remaining 
shapes. 

e.  Double  cick  on  tie  right  mouse  key  to  exit  the  delete  object  command. 

4.  Insert  a  new  barrel  vault  with  a  crown  height  of  5  feet. 
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hnlrAl 

noignv. 

b.  Turn  on  STACK  ON  LAST  SHAPE  from  the  Layout  pul-down  menu. 

c.  Select  BARREL  VAULT  from  the  Shapes  pul-down  menu.  The  berrol 
vault  roof  wff  appear  on  top  of  the  last  shape. 

d.  Click  on  the  left  mouse  key  to  add  the  barrel  vault. 

»  Note:  You  do  not  need  to  double  click  the  right  mouse  key  to  exit  the 
command,  since  you  cannot  stack  another  shape  on  top  of  a  barrel 
vault. 

5.  This  completes  the  model  for  this  example. 

C.  Develop  snow  loads  on  the  roof. 

1.  For  details  on  the  following  commands,  refer  to  steps  C-1  through  04  of 
Snow  Load  Example  1. 

a.  Loads  and  Design  -» Loads  -*  Snow 
Review  values 
OK 


Manipulation  of  building  model  and  its  snow  load. 

1.  For  details  on  the  following  abbreviated  commands,  refer  to  steps  D-1 
through  D-7  In  Snow  Load  Example  1 . 

a  Zoom  the  graphics  on  the  screen. 

b.  Pan  the  screen  Image. 

c.  View  ->  Perspective  3D 

d.  View  ->  SoRd  Object 

e.  Rotate  3D  view. 

f.  Adjust  the  viewing  height. 

g.  Adjust  the  viewing  dtetance. 

h.  View  ->  Show  Loads. 

✓  Unbalanced 
OK 
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E.  Generation  of  hard  copied. 

1.  Print  a  2-D  Motion  and  calculations.  For  details  on  the  foflowing  abbrevi¬ 
ated  commends,  refer  to  stops  E-1  through  E-4  of  Snow  Load  Examplel. 

a.  Viewpoint -» Options  -» Section 

b.  Hie  -4  Print  Screen 

✓  Printer 
OK 

c.  Re -»  Print  Data 

✓  Snow 

✓  Print  to  Hie 

✓  Execute  Notepad 
OK 

d.  Notepad -4  Fie -4  Page  Setup 

Left  Margin :  0.5 
Right  Margin :  0.0 
OK 

e.  Notepad -» He -4  Print 

f .  Notepad  -4  Rte  -4  Exit 
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Project  i  Theater 

Location  t  Milwaukee 

Deaign  Load  i  TM  5-809-1  1966 

Tisw  :  Thu  Sep  12,  1991  12t33  PM 

**********************  Arched  Roof  Snow  Load  Design  *********************** 


Flat  Roof  Snow  Load  (Pf) 
Pf  -  0.7*Ca*Ct*I*Pg 
Snow  Exposure  Category >  B 
Ce  -  0.9 

Heated  Structure. 

Ct  -  1.0 

Importance  Category i  II 

I  -  1.1 


P|  -  35.0_psf 


24.25  psf 
Roof  Width  i  80.0  ft 
Crown  Height i  5.0  ft 
Equivalent  Slope  Theta  -  7  deg 
Check  minimum  Pf  where  theta  <-  10  deg 
Khan  Pg  >  20.0  psf,  min  Pf  -  20*1 
Min  Pf  -  22.00  psf 

Since  theta  >  1/2  in/ft,  rain-on-snow  surcharge  does  not  apply. 

+ - + 

|  Pf  -  24.25  psf  | 

+ - - - - - + 


Sloped  Roof  Snow  Load  (Ps) 
Pa  a  Ca*Pt 
Roof  Slippery:  No 
Cs  -  1.00 

•f - + 

I  Ps  “  24.25  psf  j 


Unbalanced  Snow  Load  (Punbal) 

Since  equivalent  slope,  theta,  is  7  deg 

Theta  <  10  deg  or  >  60  deg,  unbalanced  condition  does  not  apply. 


F.  Save  the  building  modal  with  Ha  snow  loads  applied  for  future  reference. 

1.  Select  SAVE  AS  from  the  Fie  pui-down  menu  on  the  CASM  menu  bar. 
This  allows  us  to  save  tha  buidng  data  in  a  dfflerent  file  from  Example  2. 

»  Note:  Selecting  SAVE  would  have  replaced  the  existing  file  without 
allowing  you  to  change  the  filename. 


2.  Type  In  Rename:  TUTOR3.BLD. 

3.  Click  mouse  on  OK. 
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r*qutoMy»nti  ter  •  CASE  I  station  that  do*s  indude  an  unbalanced  snow  load. 


Unbalanced 

Balanced 

Combined 


121  46  0  539 


Snow  Loads  (pel) 


Project  :  Theater 

Location  i  Milwaukee 

Design  Load  t  TM  5-809-1  1986 

Time  :  Thu  Sep  12,  1991  12:34  PM 

*##*#*#****####***##**  Arched  Roof  Snow  Losd  Design  *********************** 

Flat  Roof  Snow  Load  <Pf) 

Pf  -  0.7*Ce*Ct*I*Pg 
Snow  Exposure  Category:  B 

Heated  "tructure. 

Ct  -  1.0 

Importance  Category:  II 
I  -  1.1 
Pg  -  35.0  paf 
Pf  -  24.25  paf 
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Roof  Width  i  >0.0  ft 
Crown  Might  i  10.0  ft 
Equivalent  Slop*  Theta  •  14  dog 

Since  thota  >  10  dog,  min .  snow  load  dooa  not  apply. 

Since  thota  >  1/2  ln/ft,  raln-on-anow  surohargo  doos  not  apply. 


i - + 

j  !£  Z_24*25  pif  | 


Slopod  Roof  Snow  Load  (Pa) 
Ps  -  Ca*Pf 
Roof  Slipporyt  Ho 
Ca  -  1.00 


+ - + 

|  Ps  -  24. 25  psf  1 


Unbalanced  Snow  Load  (Punbal) 

Sinoo  equivalent  slope,  thota.  is  14  dog 

10  dog  <  thota  <  60  dog,  unbalanced  condition  applies . 

Whoro  slope  at  oaves  ”  28  dog 

Use  Case  1 

Crown 

Punbal  -  0.5*Pa 

j  Punbal  _  12.13  psf  | 

+ - + 

Save 

Punbal  -  2*Ps/Co 

+ - + 

I  Punbal  ”  53.89  psf  j 
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LOADS 


requirements  for  a  CASE  III  situation  where  tha  ’aava'  is  now  located  at  the 
phi  -  70°  location  of  38  faat  from  the  crown. 


Combined 


Snow  Loads  (psf) 


Project  :  Theater 

Location  :  Milwaukee 

Design  Load  i  TM  5-809-1  1986 

Tine  i  Thu  Sep  12,  1991  12 j35  PM 

**********************  Arcbhd  Roof  Snow  Load  Design  *********************** 

Flat  Roof  Snow  Load  <Pf) 

Pf  -  0 . 7*Ce*Ct*I*Pg 
Snow  Exposure  Category:  B 

Ce 
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Hast ad  Structure. 

Ct  -  1.0 

Importance  Category i  II 
I  -  1.1 
Pq  -  35.0  psf 
Pf  -  24.25  paf 
Roof  Width  i  80.0  ft 
Crown  Height i  40.0  ft 
Equivalent  Slope  Theta  “ 
Since  theta  >  10  deg,  min 
Since  theta  >  1/2  in/ ft, 

+ - 


35  deg 

.  anow  load  doea  not  apply, 
rain-on-anow  aurcharge  doea  not  apply. 
+ 


Pf_«  24.25  paf  | 


Sloped  Roof  Snow  Load  (Pa) 


Pa  -  Ca*Pf 
Roof  Slippery)  No 
Ca  -  0.8B 

+ - + 

I  Pa  -  21.34  paf  I 

+ - - 


Unbalanced  Snow  Load  (Punbal) 

Since  equivalent  alope,  theta,  la  35  deg 

10  deg  <  theta  <  60  deg,  unbalanced  condition  appliea. 

Where  alope  at  eavea  _  90  deg 

Use  Case  III 


Crown 

Punbal  "  0.5*Pa 

♦ - + 

|  Punbal  •  10.67  paf  I 

+ - + 

30  deg  point  (20.0  ft  from  crown) 

Punbal  -  2*Pa/Ce 

+ - +■ 

I  Punbal  -  47.42  paf  I 

+ - + 

Eave 

Height  of  eave  above  grade  or  lower  roofi  18.0  ft 

70  deg  point  (37.6  ft  from  crown) 

+ - + 

|  Punbal  -  0.00  paf  I 

+ - + 
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p*  xample  TWo  to  repeated  for  the  original  crown  height  of  1 5  feet,  but  wHh  a  zero 
^height  of  save  above  grade.  The  arch  thus  originates  from  grade.  This  is  to 
Mustrato  toe  altomato  dtotribution  of  snow  accumulation  when  a  lower  roof  or  grade 
exists  within  3  test  of  the  save. 


This  sxampie  could  bsgin  as  a  new  bufldtog;  however, H  wi  be  approached  by 
opening  the  saved  Example  2.  This  eMminatss  reentering  the  Design  Criteria. 


A.  Establish  Criteria. 

1.  Already  entered  in  Example  2. 

B.  Draw  Volumetric  model. 

1.  OPEN  Rename:  TUTOR2.BLD  (Me  was  created  in  Example  2). 

2.  Select  DRAW  MODEL  tool  Odette. 

3.  Delete  both  existing  shapes. 

a.  Select  PERSPECTIVE  3D  from  the  Potions  pult-down  menu. 

b.  Soled  DELETE  SHAPE  from  Edt  puf-down  menu. 

c.  Select  OK  on  the  warning  pop-up  box  to  kxfcate  that  snow  loads  will 
need  to  be  recalculated. 

d.  Select  one  handle  on  the  barrel  vault  shape. 

e.  Select  one  handto  on  toe  cube  shape. 


»  Note:  You  will  not  need  to  double  click  the  right  mouse  key,  since  there 

are  no  more  objects  to  delete. 

4.  Draw  the  new  barrel  vault  on  the  ground  plane. 

a.  Turn  on  STACK  ON  GROUND. 

b.  Select  BARREL  VAULT. 

Oops!  The  object  size  does  not  refect  the  required  proportions  for  this 
example.  The  edHing  functions  cannot  be  used  to  completely  revise  the  barrel 
vault  size. 


c.  Double  dick  the  right  mouse  key  to  exit  the  command  and  not  add  the 
barrel  vault. 

d.  Set  the  INITIAL  SHAPE  SIZE  as  follows: 


WIDTH  N-S  :80  feet 

E-W  :1 50  feet 

HEIGHT  :1 5  feet 

ORIENTATION  :E-W 


e.  Select  BARREL  VAULT  again. 

f .  Cfck  the  left  mouse  key  to  add  the  shape. 

g.  Double  dick  the  right  mouse  key  to  stop  adding  barrel  vaults  to  the 
ground  plane. 
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5.  This  convletee  fce  model  for  this  example. 


C.  Develop  snow  loads  on  the  root. 

D.  Manipulate  the  building  model  and  its  snow  load. 


8now  Loads  (psl) 

E.  Generate  hard  copies. 

F.  Save  the  building  model  with  its  snow  loads  applied  for  future  use. 


Project  :  Theater 

Location  <  Milwaukee 

Design  Load  :  TM  5-809-1  1986 

Tim*  :  Thu  Sap  12,  1991  12:36  PM 

**********************  Arched  Roof  Snow  Load  Design  *********************** 


Flat  Roof  Snow  Load  <Pf) 
Pf  -  0 . 7*Ce*Ct*I*Pg 
Snow  Exposura  Catagory:  B 
Ca  -  0.9 

Baatad  Structura. 

Ct  -  1.0 

Importance  Catagory:  II 
I  -  1.1 
Pg  «  35.0  psf 
Pf  -  24.25  psf 
Roof  Width  :  80.0  ft 
Crown  Haight:  15.0  ft 
Equivalent  Slopa  Thata  -  ; 
Since  thata  >  10  dag,  min 


Thata  -  21  dag 

dag,  min.  snow  load  does  not  apply. 


Since  thata  >  1/2  in/ft,  rain-on-snow  surcharge  does  not  apply. 
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+ - + 

|  Pf  -  24.23  r >sf  | 

+ - - - + 

Sloped  Roof  Snow  Load  (Pa) 
Pa  -  Ca*Pf 
Roof  Sllpporyt  No 
Ca  -  1.00 

+ - + 

I  Pa  -  24.25  paf  I 

4. - + 


Unbalanced  Snow  Load  (Punbal) 

Slnoa  aqulvalant  alopa,  theta,  la  21  deg 

10  deg  <  theta  <  60  deg,  unbalanced  condition  applies. 

Where  a lope  at  eavea  •  41  deg 

Uae  Caae  II 

Crown 

Punbal  •  0.5*Pa 

4 - 4 

I  Punbal  -  12.13  paf  | 

4 - 4 

30  deg  point  (30.4  ft  from  crown) 

Punbal  -  2*Pa/Ce 

4 - 4 

j  Punbal  “  53.89  paf  j 

4 - 4 

Eave 

Height  of  eave  above  grade  or  lower  rooft  0.0  ft 
Eave  <-  3  ft  above  grade  or  lower  roof. 

4 - 4 

j  Punbal  «  53.89  paf  j 

4 - 4 
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■  DRIFTED  AND  SLIDING  SNOW 

Thrifts  may  occur  on  lower  roofs  sited  within  20  feet  of  a  higher  adjacent  structure 
-■-'and  also  from  projections  above  a  lower  roof.  These  projections  may  be 
parapets,  penthouses,  stair  and  elevator  projections,  mechanical  equipment,  etc. 
The  snow  load  algorithm  searches  for  the  drift  criteria  stated  above  rfrectty  from  the 
builcfing  model. 

SHcRng  snow  occurs  on  roofs  situated  below  gable  or  shed  roofs  having  a  slope  ( or 
equivalent  slope  in  the  case  of  barrel  vaults )  greater  than  or  equal  to  2  in  12. 

Lower  roofs  which  are  located  below  roofs  having  a  slope  (or  equivalent  slope) 
greater  than  or  equal  to  2  in  1 2  shall  include  sliding  effects  per  the  criteria  detailed 
by  the  Metal  Building  Manufacturer's  Association  (MBMA)  document,  Low  Rise 
BuilcBno  Systems  Manual.  1966.  The  following  example  illustrates  the  procedure. 


.eaivto  roof  adjacer  ‘ 


Dimensions,  siting,  and  location  are  the  same  as  Example  2.  The  addition  is 
unheated,  but  the  theater  is  heated.  This  example  is  predominantly  taken  from 
TM  5-809-1  1986,  page  E-6. 


Given:  A  lean-to  roof  structure  for  a  storage  and  office  addition  adjacent  to  a  taller 
theater  roof. 


Required:  Find  the  design  snow  load  on  the  lean-to  roof,  including  drift  and  sliding 
considerations. 

Solution: 

A.  Establish  Criteria. 

1.  Open  Filename:  TUTOR2.BLD  (file  was  created  in  Example  2). 

B.  Draw  volumetric  model. 

1.  Select  DRAW  MODEL. 

a.  Select  PERSPECTIVE  3D  from  the  Options  pull-down  menu. 
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2.  Oops!  Ths  ground  piano  Is  of  insufficient  size  to  add  the  shed  in  this  ex¬ 
ample  if  the  buRdng  is  csntered  on  the  ground  plane  width. 

a.  Increase  the  Ground  Plane  N-S  WIDTH  to  140  feet. 

3.  Add  the  shed. 

a  Turn  on  STACK  ON  PLANE  . 

b.  Rotate  the  3-D  Viewpoint  of  the  buikJng  so  you  are  looking  from  the  SE 
quadrant 

c.  Select  CUBE  and  handtes  wlH  appear. 

d.  Select  south  wan  hands  and  the  cube  wiU  expand  to  match  the  wall 
dmensions. 

e.  Click  the  left  mouse  key  to  fix  the  shed. 

f.  Double  dick  the  right  mouse  key  to  exit  Stack  On  Plane  command. 

g.  Proportion  the  shed. 

(1)  Drag  the  shed  roof  plane  down  6  feet  from  the  barrel  vault  eave 
using  the  drag  plane  command. 

»  Note:  The  height  shown  In  the  Dimensions  pop-up  dialog  box  will  be 
12  feet. 

(2)  Drag  the  east  plane  of  the  shed  to  the  west  and  make  the  length 
of  the  shed  40  feet. 

(3)  Drag  the  south  plane  of  the  shed  to  make  Hs  width  18  feet. 

(4)  Double  dick  the  right  mouse  key  to  exit  drag  plane. 

h.  Create  lean-to  roof. 

(1)  Select  TAPE  MEASURE  from  the  Edt  Dull-down  menu. 

»  Note:  Roof  slopes  shown  In  the  Dimensions  dialog  window  may  not 
be  correct  for  a  Cube.  This  Issue  can  be  avoided  by  checking  roof 
slopes  with  TAPE  MEASURE. 

(2)  Position  the  mouse  pointer  at  the  NE  upper  vertex  of  the  shed. 
Click  the  left  mouse  key.  A  red  dot  will  appear  at  the  vertex. 

(3)  Position  the  mouse  pointer  at  the  SE  upper  vertex  of  the  shed. 
Click  the  left  mouse  key.  A  red  dot  will  appear  at  the  vertex,  and  a 
dashed  red  line  will  connect  the  two  dots.  A  pop-up  Measure  dia¬ 
log  window  wiR  appear  dtepiaying  data  regarding  the  dashed  line 
between  those  two  red  dots. 

»  Note:  You  cannot  edit  the  data  In  this  dialog  window.  The  values  in 
the  data  blocks  will  change  as  you  drag  an  edge  which  is  connected 
to  the  vertices. 

»  Note:  On  the  single-screen  CASM  version  you  may  need  to  move  the 
Measure  dialog  window  to  a  more  convenient  location  on  the  screen. 

(4)  LOCK  the  N-S  direction. 

(5)  Select  DRAG  EDGE  and  handtes  will  appear. 
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(6)  Select  Vie  upper  south  edge  of  the  shed.  Hold  the  right  mouse 
key  down  whie  moving  it  up  and  down.  Drag  the  edge  verUcaly 
until  the  N-S  slope  in  the  Measure  dtalog  window  reads  2.00  in 
12. 


M  i  ■  •■lire 


N-S: 

11.00 

H 

E-W: 

0.00 

ft 

Vertical 

100 

ft 

T  rue  Length: 

18.25 

ft 

N-S  Slope: 

2.00 

in  12 

E-W  Slope: 

0.00 

in  12 

Tiue  Slope: 

100 

in  12 

[Slope]  |  Anj^e  |  |  Caned  | 

(7)  CSck  the  left  mouse  key  to  fix  the  roof  slope. 

(8)  Double  dick  the  right  mouse  key  to  exit  the  Drag  Edge  command. 

(9)  Select  CANCEL  on  the  Measure  dtatoo  window  to  stop  tape 
measuring. 

»  Note:  Tape  Measure  remains  active  until  it  is  canceled. 

(10)  UNLOCK  the  N-S  direction. 

4.  This  completes  the  model  tor  this  example. 


C.  Develop  snow  loads  on  the  shed  roof. 

1.  Select  LOADS  AND  DESIGN  . 

2.  Select  SNOW  LOADS .  A  pop-up  dialog  window  will  appear, 
a.  Select  the  THERMAL  FACTOR  for  an  Unheated  roof. 

»  Note:  The  barrel  vault  portion  of  the  building  is  heated,  while  the  shed 
Is  unheated.  The  user  must  decide  for  which  portion  of  the  total 
building  results  are  required.  For  this  example,  the  shed  roof  Is  under 
consideration;  thus,  "unheated"  was  chosen.  The  barrel  vault  snow 
loads  will  therefore  not  be  correct.  A  separate  snow  load  study  is 
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LOADS 


required  for  the  barrel  vault,  which  wtH  than  maka  the  shad  output 


b.  Select  Importance  Category  I,  since  the  shad  has  an  occupancy  lees 
than  300  people. 

c.  Select  QK  when  satisfied  with  aH  the  porameters.  Roof  snow  load 
calculations  wS  automatlccJy  begin.  A  pop-up  dtalog  box  wi  keep  you 
informed  of  the  program’s  progress. 

d.  The  buMdng  plan  and  a  section  wi  appear  when  the  calculations  are 
complete.  Note  that  drift  and  sfldng  snow  values  exist  over  the  shed 
portion  of  the  roof. 

D.  Manipulate  the  building  model  and  He  snow  load. 


1 3.1 


77.9 

r-»u).o 

ISjSoO 

1203" 


8nowLo*d>  ®*f) 


E.  Generate  hard  copies. 

F.  Save  the  building  model  with  Its  snow  loads  applied  for  future  use. 


Project  t  Thwtir 
Location  t  Milwaukee 
Deaign  Load  «  TM  5-809-1  1986 
Tima  J  Thu  Sap  12,  1991  12i37  PM 

**********************  Arched  Roof  Snow  Losd  Design  *t*****wm************* 

riat  Roof  Snow  Load  (Pf) 

Pf  -  0.7*Ce*Ct*I*Pg 
Snow  Expoaure  Category!  B 
Ca  -  0.9 

Onheated  Structura.  ^ ^ ^ 

Inportanca  Catagory i  I  Invalid  for  barre' 

if :  if  :«6ppaf  vault  roof  portion. 

Roof  Width  i  80.0  ft 
Crown  Haight <  15.0  ft 
Equivalent  Slope  Theta  -  21  d4g 

Since  theta  >  10  dag,  min^dTiow  load  doaa  not  apply. 

Since  theta  >  1/2  in/ft^^ain-on-anow  surcharge  does  not  apply. 

|  Pf  -  26.46  i 

Sloped  Roof  Sadw  Load  <Ps) 

Pa  -  Ca*Pf>^ 

Roof  SllgMiyi  Mo 
Ca  -  1 ^§tT 

Pa  -  26.46  paf  I 


3- 
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Unbalanced  Snow  Load  (Punbal) 


Sinew  equivalent  elope,  theta,  ie  21  deg 

10  dag  <  theta  <  60  deg,  unbalanced  condition  applies. 

Where  slope  st  eaves  “  41  deg 
Use  Case  II 


Crown 

Punbal  -  0.5*Ps 

+ — - - 

j  Punbal  -  13.23  psf 


30  deg  point  (30.4  ft  from  crown) 

Punbal  «  2*Pa/Ce 

+ - + 

I  Punbal  -  58.80  psf  I 

+ - + 

Eave 

Height  of  eave  above  grade  or  lower  roof:  18.0  ft 
Punbal  -  (2*Ps/CeJ  * {1- (phi-30) /40J 

+ - + 

|  Punbal  -  42.63  psf  I 

jee-e...eee.....ee....wei 

**********************  Arched  Roof  Snow  Load  Desla 

Flat  Roof  Snow  Load  (Pf)  / 

Pf  -  0.7*Ce*Ct*I*Pg  / 

Snow  Exposure  Category!  B  / 

Unheated  Structure.  / 

Ct  -  1.2  / 

Importance  Category i  I  / 

I  -  1.0  mmmmmmmmmmmmmmmmmmmJLmmmmmm i 

Roof  Width  ^fso.o  ftl  Invalid  for  barrel 

Crown  Height:  15.0  ft 


Invalid  for  barrel 


B&rtslaH0!?  552  JnVSWit 

Since  theta  >  1/2  in/  't,  raln-on-snow  surcharge  does 
+ -  I  1  1  >  ' 


>t  apply. 


Pf  ”  26.46  psf 


Sloped  Roof  Snow  Load  (Ps) 

Ps  -  Cs*Pf 

Roof  Slippery:  No 

Cs  -  1.00  J 

I  Pa  -  26.46  psf  /\ 

+ - Y-+ 


Unbalanced  Snow  Load  yrPunbal ) 

Since  equivalent  slope,  theta,  is  21  deg 

10  deg  <  theta  <  t’Vdeg,  unbalanced  condition  applies. 

Where  slope  at  eaws  ~  41  deg 
Use  Case  II  X 

Crown  f 

Punbal  “  0.5*Fy 

+ - f- - + 

I  Punbal  ■  Vl 3.23  psf  I 

+ - - - -f- - + 


30  deg  pojf 
Punbal  y 

|  Pudbal 


it  (30.4 
»Ps/Ce 


ft  from  crown) 


58.80  psf 


aht  of  eave  above  grade  or  lower  roof:  6.0  ft 
Sal  -  (2*Ps/CeJ  *[l-(phi-30)/40) 
- + 


*******************  piet/Lean-To  Roof  Snow  Load  Design  ******************** 

Flat  Roof  Snow  Load  (Pf) 

Pf  -  0 . 7*Ce*Ct *I*Pg 
Snow  Exposure  Category:  B 
Ce  -  0.9 

Unheated  Structure. 

Ct  -  1.2 

Importance  Category:  I 

I  «  1.0 

Pg  -  35.0  psf 

Pi  •  26.46  psf 

Roof  Slope:  2.00  in  12 
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Theta  “  9  4*^ 

Check  miniau*  Pf  «h*c*  theta  <•  15  dag 
When  Pg  >  20.0  pat,  min  Pf  -  20*1 
Min  Pf-  20.00  oat 

Slnae  that*  >  1/2  in/ ft,  rain-on-anow  auccharga  doaa  not  apply. 

|  Pf  -  26.46  pat  | 

- + 

Slopad  Root  Snow  Load  (Pa) 

Pa  -  Ca*Pf 
Roof  Slipparyi  No 
ca  -  1.00 

+ - + 

|  Pa  «_26.46  paf  | 

*•*»***********«»•»*»«*»*  Drift  Snow  Load  Daaign  ‘a************************ 

Pg  -  35.0  paf 

Snow  Denaity  -  20.0  pcf 

Pa  -  26.5  paf  (rain-on-anow  aurcharga  not  includad) 
hb  -  Pa/danaity 
hb  -  1.32  ft 

Projaotion  Haight  -  6.00  ft 
he  ■  height-hb 
he  -  4.68  ft 

he/hb  -  3.54  >—  0.20  Therefore  conaidar  drift  load. 

Inportanca  Catagoryi  I 

I  “  1.0 

Snow  Expoaura  Catagoryi  B 
Ca  -  0?9 

Saparation  -  0.00  ft 

hd  -  2*I*Pg/Ca*danaity*(20-a/20)  <-  he 
hd  -  3.89  ft 
hd  <-  he 
Pd  -  hd*danaity 

|  Pd  -  77.78  paf  I 

+ - + 

Width  of  drift  for  L  -  40.00  <-  50  fti  W  -  3*hd  »  10  ft. 

+ - + 

|  W  -  11.67  ft  | 

+ - + 

************************  Sliding  Snow  Load  Daaign  ************************* 

Thata  “  21  dag  >  2  in  12,  tharafora  aliding  anow. 

Projection  Haight  (hr)  -  6.00  ft 
Saparation  -  0.00  ft 

Saparation  diatanca  <  hr  and  <  20  ft 

Incraaaa  in  drift  haighti  ha  -  0.4*hd 

ha  -  1.56  ft 

hd  +  ha  <-  he 

hd  +  ha  -  5.45  ft 

he  -  4.68  ft 

Haight  uaad  -  4.68  ft 

Pd  +  Pa  -  helght*denaity 

I  Pd  +  Pa  -  93.54  paf  I 
+ - - - + 

Notea  for  aliding  anowi 

Calculationa  baa ad  on  MBMR  1986. 
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Qlv«n:  This  muMple-gabie  roof  example  is  taken  from  page  E-2  of  TM  5-809-1 
1966.  It  is  a  warehouse  located  in  Anchorage,  Alaska,  mdthe  sMe  is  a 
windy  field  with  a  lew  birch  trees  planted  nearby,  it  is  an  unheated  structure 
with  roofing  that  creates  a  rough  surface.  The  following  dknensional  data  is 
given,  and  there  are  no  adjacent  structures. 


Required:  Determine  the  balanced  and  unbalanced  snow  loads. 
Solution: 


A.  Establish  Criteria. 


1.  Input  the  following  data  into  the  PROJECT.  REGIONAL,  and  SITE  Crito- 
ria  dalog  windows: 


PROJECT: 


REGIONAL: 
SITE  SNOW: 


Project  Name 
City /Installation 
State 

Design  Load 
Ground  Snow  Load 
Importance 
Exposure 
Roof  Slippery 
Thermal  Factor 


:  Warehouse 
:  Anchorage 
:  AK 

:TM  5-809-1  1986 
:45psf 
:  Category  I 
:  Category  B 
:  no 

:  Unheated 


»  Note:  The  CASM  program  uses  the  abbreviations  for  the  names  of 
states  rather  than  the  full  name.  The  insertion  of  AK  for  Alaska 
switches  the  program  from  TM  equation  6-la  to  6-1  b. 

B.  Draw  volumetric  model 

1 .  Select  DRAW  MODEL  from  the  CASM  menu  bar. 

2.  Establish  general  layout  requirements,  which  are  different  than  previously 
established. 
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a.  Use  tie  folowing: 

DEFINE  UNITS  (snap  Increment).  >.  ■  Inches 


SNAP  TO  UNITS  :on 

SHOWGROUND  PLANE  :on 

GROUND  PLANE 

WIDTH  N-S  :  140  feet 

E-W  :  140  feet 

SPACMG  N-S  :  20  feet 

E-W  :  20  feet 

INITIAL  SHAPE  SIZE 

N-S  WIDTH  :  120  feet 

E-WWDTH  :  60  feet 

HEIGHT  :  18  feet 

ORIENTATION  :N-S 

STACK  ON  GROUND  PLANE  :on 

DIRECTIONS  LOCKED  :  none 

1.  Place  a  CUBE  on  the  ground  plane  wHh  the  required  dimensions. 

c  UTQMV  IW  mUWipPU  JDW  rOOf . 

a  Change  toe  folowing  INITIAL  SHAPE  SIZE  vteues: 

E-W  WIDTH  :  90.0  feet 

HEIGHT  :  5.0  feet 

MAINTAIN  INITIAL  SIZE  :  on 


»  Note:  If  Maintain  Initial  Size  In  ON,  the  proportions  of  the  shape  when 
stacked  will  not  be  adjusted  to  the  size  of  the  plane. 

b.  Turn  on  STACK  ON  PLANE. 

c.  Add  one  half  of  the  multiple-gable  roof. 

(1)  Select  PRISM  from  the  Shapes  puH-down  menu.  Handtes  will  ap- 
pear  on  al  fte  visible  planes. 

(2)  Select  Ihe  top  plane  of  Ihe  cube  with  the  mouse  pointer.  The 
plane  is  hightyhtod  and  a  prism  wl  appear  at  the  Initial  Shape 
Size  of  90.0  feet  wide,  120.0  feet  long,  and  5.0  feet  high  at  the 
center  of  tie  plane. 


(9)  Move  Ihe  mouse  left  and  right  to  position  the  prism  at  one  edge 
of  Ihe  cube. 


(4)  Clck  the  left  mouse  key  to  fix  the  position  of  the  prism.  Handles 
w*  appear  on  planes  to  stack  another  prism  onto. 


iV. 


LOADS 


SNOW  LOADS 
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(5)  Select  the  top  plan*  of  the  cube  with  the  mouse  pointer.  The 
plane  is  highRghted,  and  a  prism  wffl  appear  on  top  of  the  cube. 

(6)  Move  the  mouse  left  and  right  to  position  Ihe  prism  at  the  other 
edge  on  toe  cube. 

(7)  Click  the  left  mouse  key  to  lx  the  position  of  the  prism.  Handtos 
wM  appear  on  planes  to  stack  another  prism  onto. 

(8)  Double  dick  the  right  mouse  key  to  stop  stacking  prisms  on 
planes. 

3.  This  completes  creation  of  the  model. 


A.  Develop  snow  loads  on  the  roof . 

B.  Manipulate  the  building  model  and  its  snow  load. 


Snow  Loads (psti 

C.  Generate  hard  copies. 

D.  Save  the  building  model  with  its  snow  load  applied  for  future  use. 


Project  :  Warehouse 

Location  :  Anchorage 

Design  Load  :  TM  5-809-1  1986 

Time  :  Thu  Sep  12,  1991  1:17  PM 

***************  Multiple  Folded  Plate  Roof  Snow  Load  jn  *************** 

Flat  Roof  Snow  Load  (Pf) 

Pf  -  0 . 6*Ce*Ct*I*Pg 
Snow  Exposure  Category:  B 
Ce  -  0.9 
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DnhMtad  Structure. 

Ct  -  1.2 

Importance  Category i  I 

I  »  1.0 

Pg  “  45.0  paf 

Pf  -  29.16  paf 

Roof  Slop* i  4.00  In  12 

Thota  •  18  dog 

Sinoo  thota  >  15  dog,  min .  anow  load  dooa  not  apply. 

Since  thota  >  1/2  in/ ft,  raln-on-anow  aurchargo  doaa  not  apply. 

+ - + 

|  Pf  -  29.16  paf  | 

+ - + 

Sloped  Roof  Snow  Load  (Pa) 

Pa  -  Ca*Pf 
Roof  Slippery:  No 
Ca  -  1.00 

+ - + 

|  Pa  »  29.16  paf  I 

+ - + 

Noto:  See  Gable  output  for  firat  windward  and  laat  loaward  alopo. 

Unbalanced  Snow  Load  (Punbal) 


Ridge 
Punbal  -  0 . 5*Pf 

- — - — - 

[  Punbal  “  14.56  paf 
+ - 


0 . 5*Pf 


valley 

Punbal  -  3*Pf/Ce 
Punbal  -  97.20  paf 

Height  of  unbalanced  load  _  4.86  ft  o  height  of  ridge  ■  5.00  ft 
I  Punbal  «  97.20  paf  1 

4- - + 

*********************  Gable/Hip  Roof  Snow  Load  Deaign  ********************* 

Flat  Roof  Snow  Load  (Pf) 

Pf  -  0 . 6*Ce*Ct*I*Pg 
Snow  Expoaure  Category:  B 
Ce  »  0.9 

Unheated  Structure. 

Ct  -  1.2 

Importance  Category:  I 

I  »1.0 

Pg  «  45.0  paf 

Pf  -  29.16  paf 

Roof  Slope:  4.00  in  12 

Theta  -  18  deg 

Since  theta  >  15  deg,  min.  anow  load  doea  not  apply. 

Since  theta  >  1/2  in/ft,  raln-on-anow  aurcharge  doea  not  apply. 

+ - + 

I  Pf  •  29.16  paf  | 

+ - + 

Sloped  Roof  Snow  Load  (Pa) 

Pa  «  Ca*Pf 
Roof  Slippery:  No 
Ca  -  1.00 

+ - + 

|  Pa  •  29.16  paf  I 

+ - + 

Unbalanced  Snow  Load  (Punbal) 

Since  15  deg  <  theta  <  70  deg,  unbalanced  condition  appliea. 

Punbal  “  1.5*Pa/Ce 

j  Punbal  -  40.60  paf  | 

+ - + 
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WIND  LOADS 

’T'hii  Mdon  includes  examples  of  wind  load  design  for  (1)  main  wind  force 
JL  reelaing  systems,  (2)  budding  components  and  daddhg.  and  (3)  unenclosed 
buMngs.  Subtopics  under  each  of  these  three  categories  wid  address  various  roof 
forms  and  budding  heights  to  Mustrate  al  provisions  of  the  Tri-Servicee  Load 
Assumption  for  Budtdnos  Technical  Manual.  1966. 

■  Main  Wind  Force  Resisting  Systems 
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Project  name:  Industrial  buNdng 

CHyAnstalation:  Hunts  vHle 

Stale:  AL 

Design  load:  TM5-809-1  1986 

»  Note:  No  database  exists  for  Huntsville  and  you  wilt  have  to  fill  in  any 
other  useful  data.  The  elevation  above  sea  level  la  not  used  In  this 
example,  and  a  default  factor  of 0.00256  is  assumed  to  reflect  air  mass 
density  for  the  so-called  "standard  atmosphere"  in  calculations  of 
velocity  pressure  qz-  Select  OK  when  finished  inputting  data. 

3.  Select  CRITERIA  for  a  second  time  and  scroN  down  the  pull-down  menu 
to  REGIONAL. 

4.  Insert  the  following  data  into  the  appropriate  boxes  within  the  REGIONAL 
WINDOW: 

Basic  Wind  Speed :  70  mph  (from  the  basic  wind  speed  map) 

Coastal  no  (leave  the  box  blank) 

»  Note:  It  is  Important  not  to  omit  consideration  of  coastal.  If  you  click 
on  the  box,  an  X  will  appear,  indicating  that  you  are  within  100  miles 
of  the  coastline.  You  will  be  asked  for  the  distance  later.  Should  you 
leave  the  box  blank,  it  is  assumed  that  you  are  inland  and  100  miles 
will  be  the  default  value  used  later. 

5.  Select  OK  when  finished,  since  no  other  data  is  required  here. 

6.  Again  select  CRITERIA  and  scroll  down  the  pull-down  menu  to  SITE. 

7.  Insert  the  following  WIND  data  into  the  appropriate  boxes  within  the  SITE 
window: 

Importance  1.0 

Exposure  C 

The  pop-up  dMog  windows  win  assist  you  in  the  selections  above. 

»  Distance  to  oceanline:  If  the  coastal  box  was  left  blank,  100  miles  will 

exist  here.  This  value  cannot  now  be  changed.  If  coastal  was 
checked  X,  you  may  enter  any  number  less  than  100  miles. 

8.  Select  OK  when  you  have  finished  entering  data.  The  CASM  program 
will  return  to  the  CASM  program  window. 

B.  Draw  volumetric  model. 

1.  Select  the  DRAW  MODEL  tool  palette. 

2.  Establish  general  layout  requirements  for  this  example, 
a.  Use  the  following: 
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DEFINE  UNITS(8nap  increment):  12  inches 


SNAP  TO  UNITS  on 

SHOW  GROUND  PLANE  :  on 

GROUND  PLANE 

WIDTH  N-S  :  100  feet 

E-W  :  100  feet 
SPACING  N-S  :  20  feet 

E-W  :  20  feet 

INITIAL  SHAPE  SIZE 

N-S  WIDTH  :  20  feet 

E-W  WIDTH  :  75  feet 

HEIGHT  :  18  feet 

ORIENTATION  :  E-W 

STACK  ON  GROUND  PLANE  :  on 

DIRECTIONS  LOCKED  :  none 


3.  Create  the  first  floor  buidng  volume. 

a  Select  CUBE  nd  center  on  the  ground  plane. 

4.  Create  the  gable  roof  form. 

a  Turn  on  STACK  ON  LAST  SHAPE  from  Layout  pull-down  menu. 

b.  Select  PRISM . 

c.  LOCK  the  N-S  and  E-W  directions. 

d.  Select  DRAG  EDGE  from  Edft  DuH-down  menu.  Lower  the  ridge  to  6  feet 
in  height  by  selecting  the  handto  on  the  ridge  with  the  mouse  pointer  and 
by  hofcfng  down  the  right  mouse  key  while  dragging  the  mouse  toward 
you. 

e.  UNLOCK  the  N-S  and  E-W  directions. 

5.  Create  wall  openings. 

»  Note:  It  is  not  necessary  to  draw  all  the  wall  openings  on  every 
elevation,  if  you  already  know  the  internal  pressure  coefficients 
(GCpi)  for  your  model.  The  computer  will  automatically  compute  the 
required  GCpi  If  you  are  uncertain  as  to  whether  you  meet  the  criteria 
upon  which  GCpi  values  are  based.  We  will  let  the  computer  do  the 
calculations  for  us  in  this  example. 

a.  Select  the  DRAW  STRUCTURE  tool  palette. 

b.  Select  VERTICAL  STRUCTURAL  PLANE  from  the  View  pull-down 
menu.  Handtes  will  appear  on  the  visible  vertical  planes. 

c.  Select  the  south  plane  with  the  mouse  and  a  2-D  elevation  of  the 
selected  wail  will  appear. 

d.  Create  the  continuous  top  window  opening. 

(1)  Select  ADD  OPENING  from  the  Grid/Open  pull-down  menu.  A 
Tributary  Area  dkdog  window  will  appear  which  shows  the  dis¬ 
tance  of  the  mouse  pointer  from  the  lower  left  comer  of  the  2-D 
view,  lengths  of  the  opening,  and  the  tributary  area  of  the  open¬ 
ing. 
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D»L  Iran  Iowbi  Wl  comm: 


Horizontal: 

h 

Vertical: 

rw) 

it 

Horizontal  Length: 

i 

n 

Vortical  Length: 

1  *r| 

it 

Tributaig  Aiea: 

1  f  50.00 1 

•qft 

(2)  Locate  the  mouse  pointer  at  the  upper  left  comer  of  the  eleva¬ 
tion.  Single  dick  the  left  mouse  key  to  fix  one  opening  comer. 

»  Note:  If  you  are  having  trouble  positioning  the  pointer  with  the  mouse, 
use  the  arrow  keys  instead.  The  [Enter]  key  is  the  same  as  single 
clicking  the  left  mouse  key. 

(3)  Drag  the  mouse  to  dynamically  proportion  the  opening  untH  the 
vertical  length  is  2  feet  and  the  horizontal  length  is  75  feet 

(4)  Click  the  left  mouse  key  when  the  desired  opening  size  is 
achieved. 

(5)  A  dMog  box  appears  asking  you  to  name  the  opening.  Type 
name:  Eave  Strip  Window. 

H«— :  fj«v«  Strip  Window  | 

O  ConliMKMK  apcating 

I  inXi  I  Icwdl 


»  Note:  The  CONTINUOUS  openings  option  only  applies  to  horizontal 
floor  planes,  it  would  duplicate  the  opening  on  all  other  floors  in  the 
model. 


(6)  Click  on  OK  when  finished  to  add  the  opening. 

»  Note:  Clicking  on  CANCEL  will  not  Insert  the  opening. 


e.  Create  the  overhead  door  openings. 

(1)  Set  the  SNAP  INCREMENT  to  6  inches  from  the  Define  Units 
command  by  selecting  the  Define  Units  icon  button  in  the  lower 
right  comer  of  the  screen. 

(2)  Select  ADD  OPENING  from  the  Grid/Open  puB-down  menu.  The 
Tributary  Area  pop-up  dialog  window  will  again  appear. 

(3)  Move  the  mouse  pointer  until  the  distance  from  the  lower  left  cor¬ 
ner  is  2.5  feet  horizontally  and  0.0  feet  vertically.  Single  click  the 
left  mouse  key  to  fix  the  comer  of  the  opening. 

(4)  Drag  the  mouse  until  the  door  proportions  are  10  feet  horizontally 
and  vertically. 
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(5)  Cfck  the  left  mouse  toy  to  lx  the  opening  dmenskms. 

(6)  Name  the  opening:  Door  1 . 

(7)  Cfck  on  OK  to  add  the  opening. 

(8)  Repast  stops  (4)  through  (9)  to  add  the  remaining  openings  on 
this  elevation. 

(9)  If  you  selected  incorrect  coortfnates  for  an  opening,  use  the  De¬ 
lete  Opening  or  ModHy  Opening  commands.  See  the  Reference 
guide  for  detafls  on  using  these  commands. 


to  view  the  model  at  this  stage. 

Add  save  strip  windows  along  the  other  three  elevations.  Follow  steps 
5b  through  5d. 


Note:  You  will  have  to  select  PERSPECTIVE  (3D)  an 
to  view  other  elevations  to  facilitate  wall  selection. 


I  rotate  the  model 


Note:  Only  openings  from  the  last  selected  plane  will  be  shown  on  the 
3-D  model.  To  see  all  openings  on  all  elevations,  select  SHOW 
STRUCTURE  and  select  the  check  box  for  ALL  PLANES. 

h.  This  completes  the  model  and  its  openings  for  this  example. 


C.  Develop  Main  Wind  Force  Resistance  wind  loads  on  the  building. 
1.  Select  the  LOADS  AND  DESIGN  tool  palette. 


Basic  Wind  Spaed 

□  Coastal  Distance  to  OceenNne:  ni 

I  importance  Factor  I 

Esposuse  Category: 

X  Openings  Cools.:  1-0.25 

CD  Calculate  qg  Constant  0.00256 
Elevation  Above  Sea  Level: 

<§)  Main  Wind  Force  Resistance  Sjrste 
O  Coamopenti  and  Claddeig 
O  Open  Roof 
Output  Fie:  | W1ND1.TXT 


Q.efine  Aiea 


&snaeptions» 


FtToo  ICO 

EZ1EI 

I  10.75  1(71 


[0  I »« 


LOADS 


WIND  LOADS 


2.  Select  WIND  from  the  Loads  puti-down  menu.  A  Wnd  Loads  pop-up  da- 
log  window  wM  appear  with  values  selected  under  Criteria. 


3.  Select  %  OPENINGS  COEFS.  bv  cticMno  the  data  window  button.  An  hv 
temal  Pressure  Coefficients  pop-up  dalog  window  wM  appear  listing  op¬ 
tions  and  their  criteria. 


|  O  *0.75  and  -0  25 

1.  ParcMtjg*  of  opening*  m  ana  ml  aacaodt  IM  of  a>  oMmt  | 
wait  bp  10  pmcanl  «  am,  and  opanbigi  in  aN  othm  «  0* 
da  not  eacaad  20  percent  oi  laapacliva  «m0  area. 

Percentage  oi  opening*  it  batad  on  grctt  aiaa  of  nafl. 

lo  *0.20  and  -0.28 

2.  Al  ethm  cato*. 


Coapula  pmcanl  ape  of 
F0o 


6CPI0Ut.TXT 


I  SKI  I  [  Cancel  | 


a.  Select  COMPUTE  PERCENTAGE  OF  OPENINGS  to  have  the  com- 
puter  select  GCpi  based  on  code  criteria. 

b.  Modfy  ffiename  if  desired. 

c.  Select  OK  and  internal  pressure  criteria  will  be  tested.  A  pop-up  dalog 
window  wM  appear  to  keep  you  informed  of  the  calculation  progress. 
Find  GCpi  values  will  be  displayed  in  the  Wind  Load  dalog  window. 


»  Note:  The  output  file  can  be  displayed  and  printed  similar  to  snow 
load  calculations. 


4.  Turn  Off  CALCULATE  QZ  CONSTANT  0.00256. 

5.  Turn  on  MAIN  WIND  FORCE  RESISTANCE  SYSTEM. 

6.  Modfy  Output  Filename  as  desired. 

»  Note:  Selection  of  ASSUMPTIONS  allows  the  user  to  choose  a  plan 
and  height  ratio  for  appropriate  consideration  of  B/L  and  h/L  ratios  for 
irregular  building  forms.  An  option  to  use  the  eave  height,  rather  than 
the  roof  mean  height,  for  slopes  less  than  10  degrees  can  also  be 
selected.  See  the  Reference  Manual  tor  further  elaboration. 


7.  Click  on  OK  when  satisfied,  and  wind  load  calculations  will  begin.  A  pop¬ 
up  dalog  window  will  keep  you  informed  of  the  progress. 


(find  load:  GCpi-0  (psf) 


9  9 


11.9 

11.4 

rTTTTTTTTTTTTTTTT 

- 

3  0 

11.4 

10.3 

2 

3  0 

8.  The  buildng  plan  and  a  section  will  appear  upon  completion  of  the  calcu¬ 
lations.  Wind  pressures  and  suctions  will  be  shown  for  the  wind  drection 
arrow  displayed  and  with  GCpi  -  0. 
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0.  Meniouietton  of  the  bultdina  modil  and  its  wind  toads. 

1.  Chanoe  wind  (fraction. 

a  Ssisct  PERSPECTIVE  (3Di  from  View  msnu.  A  3D  view  wM  appear  on 
the  scra«i  with  a  wind  dracfon  snow  and  a  ground  plans  north  arrow. 


»  Note:  Pressures  are  shown  In  a  cyan  ( light  blue )  color,  and  suctions 
are  shown  in  a  magsnta  ( purple )  color. 

b.  Rotate  tie  view  (fraction  90  degrees  clockwise  by  dragging  the  black 
arrow  around  the  circle  in  the  View  Direction  tool. 

c.  Select  SECTION  from  the  Options  puf-down  menu.  The  rotated  2-D  plan 
and  section  wil  appear  with  new  wind  pressures  and  suctions  shown. 

Bind  Load:  GCpi-0  (psf) 


»  Note:  The  wind  direction  is  always  shown  left  to  right  in  the  section 
view. 

2.  Display  wind  loads  with  consideration  of  internal  pressures. 

a  Select  SHOW  LOADS  from  the  View  menu.  A  Show  Loads  dalog 
window  wff  appear. 

b.  Select  either  QCci  Negative  or  QCpi  Positive . 

c.  CHck  on  OK .  The  selected  wind  loads  will  appear  on  the  section. 

d.  Repeat  steps  a  through  c  to  view  the  other  QCpi  case. 

3.  Review  B  and  L  Assumptions  used  in  wind  calculations, 
a  Select  PERSPECTIVE  (3D)  ■ 
b.  Select  B  &  L  ASSUMPTIONS  from  the  Show 


Loads  window. 


WIND  LOADS 


c.  Clek  on  QK.  Red  B  ft  L  rectanglee  for  wind  in  al  four  dbedons  wN 


Note:  For  Exampte  1  refer  to  the  B 

•■Ml  1  jltAMMM  A&kjkutM  AM  |lu 

•no  L  awgrwn  snown  on  ino  ngnt. 
Each  rectangular  outline  represents 
ini  INUnviO  If  Wu  L  aillOnllOni 

used  In  ttw  calculations.  Ths  wind 
direction  Is  shown  by  a  triangle 
pointing  In  the  direction  of  the  wind. 

nrmrt^j^tre^J  l^tl^^rl^t  st)|3^teH*tft£t  on 
each  red  rectangle  coincide  with  the 
numbered  titles  on  the  output  calcu¬ 
lations.  To  display  all  four  rectan¬ 
gles,  you  will  need  to  zoom  out. 
Refer  to  the  B&L  examples  below  for 
Irregular  shapes. 


4.  Turn  off  the  dtepiay  of  openings. 

a  Select  SHOW  STRUCTURE  from  the  View  putt-down  menu.  A  Show 
Structure  pop-up  dtafog  window  witt  appear. 

b.  Turn  off  OPENINGS. 

c.  Select  OK  and  the  dsplayed  openings  on  the  3-D  model  will  dteappear. 

5.  To  rotate,  pan,  zoom,  change  from  wireframe  to  solid,  and  perform  other 
operations  with  the  3-D  model;  fottow  steps  D-1  through  D-6  of  Example 
1  in  the  snow  load  section. 

E.  Generation  of  hard  copies. 

1.  For  details  on  the  following  commands,  refer  to  steps  E-1  through  E-4  of 
Snow  Load  Example  1 . 

a  View  -»  Section 

b.  File  -»  Print  Screen 

✓  Printer 
OK 

c.  File  -» Print  Data 

✓  Wind  GCpi 
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✓  Wind 

✓  Print  to  Fie 

✓  Execute  Notepad 
OK 

d  Notepad  ->  Fie  ->  Page  Setup 
Left  Margin  :  0.5 
RigN  Margin :  0 
OK 

e.  Notepad -» Fie ->  Print 

f.  Notepad  -*  Rte  -►  Exit 
CpnvutadPanmtm*  of  Qoankxis  output 


Project  s  Industrial  Building 

Location  :  Huntsville 

Design  Load  I  TM  5-809-1  1986 

Tiae  i  Thu  Sep  12,  1991  2t39  PH 

******************  internal  Pressure  Coefficients,  GCpi  ******************* 

Condition  GCpi 


1.  Percentage  of  openings  in  one  wall  exceeds  that  of  all  other 
walls  by  10  percent  or  nore,  and  openings  in  all  other  walls 
do  not  exceed  20  percent  of  respective  wall  area. 

Percentage  of  openings  is  based  on  gross  area  of  wall.  +0.75  i  -0.25 

2.  All  other  cases.  +0.25  C  -0.25 


Nall  Plane  Name 


Nall 

Nall 

Nall 

Nall 


1 

2 

3 

4 


Nall  Opening  Percentage  of 

Area  (sf)  Area  (sr)  Opening  (%) 


420.0  40.0  9.52 

1350.0  150.0  11.11 

420.0  40.0  9.52 

1350.0  650.0  48.15 


Nall  -  4  satisfies  condition  1. 


+ - + 

I  GCpi  -  +0.75  and  -0.25  I 
+ - + 

»  Note:  Wind  output  titles  include  a  number  which  corresponds  to  the 


number  on  the  B  &  L  Assumptions  rectangles.  This  will  assist  the  user 
in  Interpreting  the  direction  of  wind  In  the  calculations. 


Main  Force  Resistance  Svatm  -  Output 


Project  i  Industrial  g 

Location  >  Huntsville 

Design  Load  :  TM  5-809-1  198b 

Time  :  Thu  Sep  12,  1991  2:39  PM 

******************************  wind  Load  —  1  ****************************** 

Velocity  Importance  Exposure  Nldth  Length  Roof  Type 

Factor  Perpend.  Parallel 

to  wind  to  Hind 

(mph)  (ft)  (ft) 


70.0  1.00  C  20.0  75.0 

Distance  to  ocean  line  >*■  100  mi.  h/d  -  1.05  <-  5 
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Main  Framing  Preaaures  ************************** 


Parallel  to  Ridge  or  Length 


Location 

z  or  h 
<ft> 

Gh 

Kz 

qs 

(psf  ) 

Cp 

Extarnal 

GCpi-0 

Praaaura 

-0.25 

P  (paf ) 
oV  75 

Windward  Wall 
laval  3 

24.0 

1.29 

0.92 

11.5 

0.80 

11.9 

14.6 

3.6 

laval  2-3 

21.0 

1.29 

0.88 

11.0 

0.60 

11.4 

14.1 

3.1 

laval  1-2 

9.0 

1.29 

0.80 

10.0 

0.80 

10.3 

13.1 

2.1 

laval  1 

0.0 

1.29 

0.80 

10.0 

0.80 

10.3 

13.1 

2.1 

Laaward  Wall 

21.0 

1.29 

0.88 

11.0 

-0.21 

-3.0 

-0.2 

-11.2 

Side  Wall 

21.0 

1.29 

0.88 

11.0 

-0.70 

-9.9 

-7.2 

-18.2 

Roof 

21.0 

1.29 

0.88 

11.0 

-0.70 

-9.9 

-7.2 

-18.2 

Intarnal 

21.0 

0.88 

11.0 

0.0 

-2.8 

8.3 

******************************  Wind  Load  -  2  ****************************** 


Valocity 

(mph) 

Importance 

Factor 

Exposura 

Width 
Parpend. 
to  Wind 
<ft> 

Length 

Parallel 
to  Wind 
(ft) 

Roof  Type 

70.0 

WW  : 

1.00 

7.20  in  12 

C 

75.0 

20.0 

Gable 

Distance  to  ocean  line  >”  100  mi.  h/d  »  1.0S  <-  5  Lee:  7.20  in  12 


*************************  Main  Framing  Pressures  ************************** 


Perpendicular  to  Ridge  or  Length 


Location 

x  or  h 
(ft) 

Gh 

Kz 

Cp 

External 

GCpi-0 

Presaure 

-0.25 

P  (paf 
0.75 

Windward  Wall 
laval  2 

18.0 

1.29 

0.84 

10.5 

0.80 

10.8 

13.6 

2.6 

level  1-2 

9.0 

1.29 

0.80 

10.0 

0.80 

10.3 

13.1 

2.1 

level  1 

0.0 

1.29 

0.80 

10.0 

0.80 

10.3 

13.1 

2.1 

Laaward  Wall 

21.0 

1.29 

0.88 

11.0 

-0.50 

-7.1 

-4.3 

-15.3 

Side  Wall 

21.0 

1.29 

0.88 

11.0 

-0.70 

-9.9 

-7.2 

-18.2 

Windward  Roof 

21.0 

1.29 

0.88 

11.0 

-0.29 

-4 . 1 

-1.4 

-12.4 

Laaward  Roof 

21.0 

1.29 

0.88 

11.0 

-0.70 

-9.9 

-7.2 

-18.2 

Roof  Parallel 

21.0 

1.29 

0.88 

11.0 

-0.70 

-9.9 

-7.2 

-18.2 

Intarnal 

21.0 

0.88 

11.0 

0.0 

-2.8 

8.3 

Motes  for  main  framing: 

Positive  pressures  act  toward  surfaces. 

Pressure  or  suction  -  P  -  q*Gh*Cp  and/or  P  »  qh*Gh*Cp-qh* (GCpi) 


»  Note:  Levels  on  the  windward  side  are  designated  by  numbers 
starting  with  1  at  elevation  z  =  0.0  feet.  Level  2  becomes  the  eave 
height  at  elevation  z  =  18.0  feet,  since  no  Intermediate  floors  were 
created  in  the  model .  Level  3  is  the  ridge  height  for  wind  parallel  to  the 
ridge,  which  Is  z  s  24.0  feet.  Level  1-2  Indicates  a  mid  height  level 
between  levels  1  and  2.  This  corresponds  to  elevation  z  =  9.0  feet  in 
this  example.  Level  2-3  also  indicates  a  midheight  level  between 
levels  2  and  3,  which  in  this  case  is  also  the  mean  roof  elevation  of 
21.0  feet.  The  mean  roof  height  Is  used  to  calculate  pressures  and 
suctions  for  leeward,  side,  and  roof  surfaces.  It  is  also  used  to 
calculate  internal  values. 


Level  3 
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F.  Saw  the  building  modri  wtth  Ms  wind  toads  applied  for  future  reference. 
1.  Refer  to  etepe  F-1  through  F-4  In  Snow  Load  Example  1  for  (totals  on  to 
fofewing  commando. 

a.  Fite  -*  Saw 

Enter  fie  name 
OK 
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Given:  This  example  is  taken  from  page  D-14  of  TM  5-809-1  1986.  K  is  a 
three-story  administrative  bulking  with  a  height  less  than  60  feet.  It  is 
sited  in  Mississippi  at  the  Army  Ammunition  Plant  on  ire  coast  of  the  Gulf 
of  Mexico,  it  is  assumed  to  be  in  exposure  category  C  and  to  have  an 
importance  factor  of  I.  The  windows  shown  on  the  elevation  exist  on  ai 
four  elevations.  A  plan  and  deration  follow: 


ELEVATION 


WIND 


H- 


H- 


H- 


20' 


20’ 


L-40' 


-H- 


H- 


FLOOR  PLAN 


Required:  Determine  the  external  wind  pressure  and  suctions  on  ail  surfaces. 
Solution: 

An  abbreviated  discussion  is  given  here  since  most  of  the  steps  repeat  in  a 
similar  fashion  to  Example  One. 


A.  Establish  Criteria 

1 .  Input  the  following  data  into  the  PROJECT.  REGIONAL,  and  SITE  CRITE¬ 
RIA  cSalog  windows: 


PROJECT 

REGIONAL 
SITE  WIND 


Project  name 
City /Installation 
State 

Design  Load 
Basic  Wind  Speed 
Coastal 
Importance 
Exposure 

Distance  to  Oceanline 


Administration  Bldg. 
Ammo  Plant 
MS 

TM5-809-1  1986 
100.0  mph 

yes  (highlight  with  an  X) 
Category  I 
Category  C 
0  miles 
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B.  Draw  volumetric  mocM. 

1.  Sated  tha  DRAW  MODEL  tool  palette. 

2.  Create  lha  first  floor  buikflng  volume. 

a.  Estabiah  ganarai  layout  requirements  as  required. 

»  Hint:  start  with  tha  default  initial  shape  size  and  drag  planes  or  set  the 

initial  object  size  to  the  correct  proportions. 

b.  Add  the  Cube  to  the  ground  plane. 

3.  Creole  the  second  and  third  floor  volumes. 

&  Sated  DUPLICATE  SHAPE  from  the  EdH  pull-down  menu  or  dick  on  the 
Rabbits  icon.  A  Duplicate  pop-up  dtalog  window  will  appear  asking  you 
how  many  objects  are  to  be  added  in  each  direction  and  the  dear 
spadng  between  the  objects. 

b.  Change  the  VERTICAL  number  to  2.  Leave  the  VERTICAL  SPACE 
dbtance  at  0.0  feet  so  that  the  objects  wHI  connect  directly. 


nMMRi 

N-S  Direction: 

0 

E-W  Direction: 

o  1 

Vertical: 

21  1 

N-S  Space: 

otr  |  ft 

E-W  Space: 

otr  |r> 

Vertical  Space: 

trtr  |  ft 

I  1  a*  1  1C"-™*  j 

c.  Click  on  OK  and  solid  square  handtes  will  appear  on  the  visible  planes 
of  the  shape. 

d.  Select  any  one  of  the  three  handles  on  the  shape  and  the  two  vertically 
duplicated  shapes  will  appear.  Handles  will  now  appear  on  all  three 
shapes  to  permit  duplicating  another  shape. 

e.  Double  dick  on  the  right  mouse  key  to  exit  the  Duplicate  command. 

4.  This  completes  the  model  for  this  example. 


& 
CP1  ' 

i'iViI 
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C.  Develop  Main  Wind  Force  Resistance  wind  loads  on  the  building. 

1.  Select  the  LOADS  AND  DESIGN  tool  Odette. 

2.  Select  WIND  from  the  Loads  pul-down  menu  or  the  Wnd  Icon.  The  Wind 
Loads  pop-up  dalog  window  wi  appear. 

a  The  %  OPENINGS  COEFS.  are  set  at  the  default  values  of  +0.25  and 
-0.25. 

»  Note:  It  is  not  necessary  to  draw  in  the  openings  on  the  building  and 
have  the  computer  check  code  criteria  and  select  coefficients  when  it 
is  obvious  that  similar  openings  exist  on  all  four  elevations. 


b.  Turn  off  CALCULATE  QZ  CONSTANT  0.00256. 

c.  Turn  on  MAIN  WIND  FORCE  RESISTANCE  SYSTEM. 

d.  ModHy  the  Output  Filename  as  desired. 


BaafcWindSpaad: 

100  0  |w* 

SI  CwMtil  Dlatanca  ta  Ocanfcn: 

O  j  mi 

liapartanca  Factor  1 

105  ||  >J 

Eapanaa  Catofcrji: 

c _ |y 

XOpmnfiCwli:  |-i.Z5  | 

0-25  |(  >J 

□  Calcaiata  q*  Comtant  0.00250 

I  EMwt  Absve  S«a  Level:  |tt  |  ft  i 

1  ®  Main  Wind  F«caRn.t»«anc#  Spain*  1 

I  o  Caa^apawN  and  n»M»| 

|  O  OtanRaaf 

Output  Fla:  |WIND0UT}TXT  | 

1  «***'“"1  rsn 

1 1  1 

1 

3.  Click  on  OK  when  satisfied,  and  wind  load  calculations  will  begin.  A  pop¬ 
up  dalog  window  wM  keep  you  informed  of  the  progress. 

4.  The  bufltfng  plan  and  a  section  wifl  appear  upon  completion  of  the  calcu¬ 
lations.  Wind  pressures  and  suctions  will  be  shown  for  the  wind  dreetkm 
arrow  displayed  and  with  GCpi  -  0. 


Bind  Load:  GCpi*0  (psf)  26  0 
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D.  Hsnlputetton  of  the  budding  model  and  fts  wind  toads. 

1.  Reter  to  stop*  D-1  tvough  D-5  trom  Example  1 1n  this  section  for  detaBs 
on  fit  vmcmfViq  oofiwmoo. 

a  View  -»  Perspective  3D 

b.  Rotate  view  90  degrees 

c.  View  -♦  Section 

d  View  -4  Show  Loads 

✓  GCpi  Negative 
OK 

e.  View -»  Show  Loads 

✓  GCpi  Positive 
OK 

f .  View  -»  Perspective  3D 

g.  View  ->  Show  Loads 

✓  B&L  Assumptions 
OK 

h.  View  -4  ShowStructure 

Turn  off  openings 
OK 

i.  Rotate  3D  view 
).  Pan  3D  view 

k.  Zoom  3D  view 

l.  View  -+  Sold  Object 

m.  Perform  any  oftter  operations  with  the  3D  model 

E.  Generate  hard  copies. 

Wind  Load  Example  2  sample  output: 

Project  i  Administration  Bldg. 

Location  t  Anno  Plant 

Da sign  Load  t  TM  5-809-1  1986 

Tima  :  Thu  Sap  12,  1991  3:23  PM 

•a****************************  wind  Load  —  1  ****************************** 


Valoclty 

(mph) 

Importance 

Factor 

Exposure 

Width 
Perpend, 
to  Kind 
(ft) 

Langth 

Parallal 
to  Wind 
(ft) 

Roof  Type 

100.0 

1.05 

C 

40.0 

40.0 

Dlstanca 

to  ocaan  llna: 

0  ml. 

h/d  - 

1.05  <-  5 

*************************  Main  Framing  Prassures  ************************** 
Parallal  to  Rldga  or  Langth 


Location 

z  or  h 
(ft) 

Gh 

Kz 

qz 

(paf) 

Cp 

External 

GCpi-0 

Pressure 

-0.25 

P  (paf) 
0.25 

Windward  Wall 

laval  4 

42.0 

1.23 

1.07 

30.2 

0.80 

29.7 

37.3 

22.2 

laval  3  - 

4 

35.0 

1.23 

1.02 

28.8 

0.80 

28.3 

35.9 

20.8 

laval  2  - 

3 

21.0 

1.23 

0.88 

24.8 

0.80 

24.4 

32.0 

16.9 

laval  1  - 

2 

7.0 

1.23 

0.80 

22.6 

0.80 

22.2 

29.8 

14.7 

laval  1 

0.0 

1.23 

0.80 

22.6 

0.80 

22.2 

29.8 

14.7 

Leeward  Wall 

42.0 

1.23 

1.07 

30.2 

-0.50 

-18.6 

-11.0 

-26.1 

Slda  Wall 

42.0 

1.23 

1.07 

30.2 

-0.70 

-26.0 

-18.5 

-33.6 
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Root  42.0  1.23  1.07  30.2  -0.70  -26.0  -16.5  -33.6 

Internal  42.0  1.07  30.2  0.0  -7.6  7.6 

Notaa  toe  main  framing i 

Poaitiva  praaauraa  act  toward  aurfacaa. 

Praaaura  or  auction  “  P  ”  q*Gh*Cp  and/or  P  “  qh*Gh*Cp-qh* (GCpi) 


»  External  wind  pressure  and  suction  values  are  typicaHy  computed  for 

wlnd  applied  parallel  and  perpendicular  to  the  tong  dimension  or  ridge 
of  a  building.  The  answers  are  the  same  In  this  example  since  It  is  a 
equare  in  plan. 

F.  Save  the  building  model  with  its  wind  loads  applied  for  future  reference. 


WIND  LOADS 


LOADS 


Given :  This  example  is  taken  from  pageD-1 8  of  TM  5-809-1  1986.  H  is  a  one-story 
audKorium  with  a  barrel  vault  roof.  It  is  sited  at  Robbins  AFB,  GA,  and  has 
an  assumed  exposure  category  of  C.  It  has  a  seating  capacity  of  more  than 
300  people,  which  requires  an  importance  category  II.  The  percentage  of 
openings  is  no  more  than  t0%.  A  typical  elevation  follows: 


WIND 


Required:  Determine  the  external  wind  pressures  and  suctions  for  all  surfaces  for 
wind  applied  parallel  and  perpendicular  to  the  crown. 


Solution: 

An  abbreviated  discussion  is  given  here  since  most  of  the  steps  repeat  in  a 
similar  fashion  to  Example  1 . 

A.  Establish  Criteria 

1.  Input  the  following  data  into  the  PROJECT.  REGIONAL,  and  SITE  pop-up 
dialog  windows  from  Criteria  on  the  CASM  menu  bar. 


PROJECT 

Project  Name 

City /Installation 

State 

Design  Load 

Auditorium 
bobbins  AFB 
:GA 

:TM 5-809-1  1986 

REGIONAL 

Basic  Wind  Speed 
Coastal 

:75mph 

:no  (leave  blank) 

SITE  WIND 

Importance 

Exposure 

Distance  to  Coastline 

:Category  II 
Category  C 
:1 00  miles  (default) 

B.  Draw  volumetric  model 

1 .  Follow  the  procedure  outlined  in  step  B  of  Example  2  from  the  snow  load 
section,  or  any  appropriate  combination  of  commands  from  previous  ex¬ 
amples  to  create  the  basic  geometry  required. 
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D.  Manipulate  the  building  model  and  its  wind  loads. 

E.  Generate  hard  copies. 


Ulnd  L«*di  CCpi«0  (p*f) 


»  The  output  includes  wind  pressures  and  suctions  on  all  surfaces  for 
the  cases  of  wind  applied  perpendicular  and  parallel  to  the  crown. 
Values  for  the  arch  are  broken  Into  windward  quarter  (two  values), 
middle  half,  and  leeward  quarter.  Three  columns  of  values  are  pro¬ 
vided  to  account  for  no  consideration  of  Internal  pressure  (GCpi  =  0), 
and  positive  and  negative  Internal  pressures  considered  (GCpi  =  - 
0.25  or  +0.25).  The  internal  pressure  coefficients  were  selected  by 
you.  A  sample  output  follows: 

Wind  Load  Example  3  sample  output: 

Project  :  Auditorium 

Location  :  Robbins  AFB 

Design  Load  :  TM  5-809-1  1986 

Tima  s  Thu  Sap  12,  1991  3:34  PM 

******************************  Wind  Load  _  !  ****************************** 

Valocity  Importance  Exposure  Width  Length  Roof  Type 

Factor  Perpend.  Parallel 

to  Wind  to  Wind 

(mph)  (ft)  (ft) 


75.0  1.07  C  200.0  300.0 

Distance  to  ocean  line  >«  100  mi.  h/d  *  0.18  <«=  5 
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Main  Framing  Fressun 


Parallel  to  Ridge  or  Length 


Location 

s  or  h 
(ft) 

Oh 

Ks 

qs 

(p  •*> 

Cp 

External 

GCpi-0 

Pressure 

-0.25 

P  (psf) 
0.25 

Windward  Wall 
level  3 

60.0 

1.24 

1.19 

19.6 

0.80 

19.4 

23.6 

15.2 

level  2-3 

35.0 

1.24 

1.02 

16.8 

0.80 

16.7 

20.9 

12.5 

level  1-2 

5.0 

1.24 

O.SO 

13.2 

0.80 

13.1 

17.3 

8.9 

level  1 

0.0 

1.24 

0.80 

13.2 

0.80 

13.1 

17.3 

8.9 

Leeward  Wall 

35.0 

1.24 

1.02 

16.8 

-0.40 

-8.3 

-4.1 

-12.5 

Side  Wall 

35.0 

1.24 

1.02 

16.8 

-0.70 

-14.6 

-10.4 

-18.8 

Roof 

35.0 

1.24 

1.02 

16.6 

-0.70 

-14.6 

-10.4 

-18.8 

Internal 

35.0 

1.02 

16.8 

0.0 

-4.2 

4.2 

Wind  Load  -  2  ****************************** 


Velocity  Importance  Exposure  Width  Length  Roof  Type 

Factor  Perpend.  Parallel 

to  Wind  to  Wind 

(mph)  (ft)  (ft) 

75.0  1.07  C  300.0  200.0  Arched 

Crown i  50.0  ft 

Rise-to-Span  ratio  r  ■  0.25  0.2  <“  r  <  0.3 

Distance  to  ocean  line  >_  100  ml.  h/d  -  0.18  <-  5 

*************************  Main  Framing  Pressures  ************************** 
Perpendicular  to  Ridge  or  Length 


Location 

c  or  h 
(ft) 

Gh 

Kz 

qz 

(psf) 

Cp 

External 

GCpi-0 

Pressure 

-0.25 

P  (psf) 
0.25 

Windward  Wall 
level  2 

10.0 

1.24 

0.80 

13.2 

0.80 

13.1 

17.3 

8.9 

level  1 

0.0 

1.24 

0.80 

13.2 

0.80 

13.1 

17.3 

8.9 

Leeward  Wall 

35.0 

1.24 

1.02 

16.8 

-0.50 

-10.4 

-6.2 

-14.6 

Side  Wall 

35.0 

1.24 

1.02 

16.8 

-0.70 

-14.6 

-10.4 

-18.8 

Windward  Quarter 

35.0 

1.24 

1.02 

16.8 

0.08 

1.6 

5.8 

-2.6 

Windward  Quarter  * 
Middle  Half 

35.0 

1.24 

1.02 

16.8 

-0.60 

-12.5 

-8.3 

-16.7 

35.0 

1.24 

1.02 

16.8 

-0.95 

-19.8 

-15.6 

-24.0 

Leeward  Quarter 

35.0 

1.24 

1.02 

16.8 

-0.50 

-10.4 

-6.2 

-14.6 

Internal 

35.0 

1.02 

16.8 

0.0 

-4.2 

4.2 

Notes 

*  Windward  quarter  roof  pressure  has  2  values  per  Table  5-5. 

Motes  for  main  framings 

Positive  pressures  act  toward  surfaces. 

Pressure  or  suction  -  P  -  q*Gh*Cp  and/or  P  -  qh*Gh*Cp-qh* (GCpi) 

F.  Saw  the  building  model  with  He  wind  loads  applied  for  future  reference. 


WIND  LOADS 


■  Components  and  Cladding 


Given:  This  example  uses  all  the  building  data  of  Example  One  for  Main  Wind- 
Force  Resisting  Systems  and  continues  the  example  on  page  D-1  of  TM 
5-809-1  1986. 


SECONDARY  BRACING  IN  PLANES  Of 


Required:  Determine  the  pressures  and  suctions  on  the  following  building  compo¬ 
nents: 

a.  Overhead  door  adjacent  to  building  comer. 

b.  Typical  comer  wall  girt. 

c.  Maximum  tension  on  a  wall  fastener. 

Solution: 

A.  Establish  Criteria. 

1 .  Retrieve  the  saved  file  of  main  wind  force  resisting  system  (Example  1 ). 

a.  Select  OPEN  from  the  File  pull-down  menu  on  the  CASM  menu  bar.  A 
pop-up  cfialog  window  will  appear  with  a  list  of  all  saved  files. 

b.  Scroll  if  necessary  to  find  the  desired  filename. 

c.  Use  the  mouse  to  highlight  the  filename  and  select  OK  to  load  the  data 
file. 

2.  Review  the  PROJECT.  REGIONAL,  and  SITE  Criteria  windows  to  ensure 
that  the  desired  values  are  present. 


WMD  LOADS 


LOADS 


B.  Draw  volumetric  model. 

1.  The  model  is  already  complete  for  this  example  and  appears  on  (he 
screen. 


3.  Turn  off  the  dtaplay  of  main-force  resisting  loads  with  the  SHOW  LOADS 
oommana 

4.  Turn  on  Ihe  dteptey  of  openings  with  the  SHOW  STRUCTURE  command. 
C.  Draw  structural  girts  as  shown  on  the  given  isometric  drawing. 

1.  Select  the  DRAW  STRUCTURE  tool  palette. 

2.  Develop  a  structural  grid  within  which  structural  elements  can  be  drawn. 

»  it  Is  necessary  to  establish  a  structural  grid  before  structural  elements 

can  be  Inserted. 

&  Select  DEFINE  GRID  from  the  Grid/Opening  pull -down  menu.  A  Define 
Odd  (fiabg  window  wM  appear  with  default  values. 


m-s  imw  |2te*  |  r 

EW  Spuing  |l^  |  R 

PnMif  Oflrat  |B.H  |  in 

|  OBH.no>  |  |  QK  >  ICr««»I 

b.  Set  N-S  SPACING  to  20  feet  and  the  E-W  SPACING  to  15  feet  which  is 


the  typical  bay  for  thfc,  example. 

c.  Leave  the  PERIMETER  OFFSET  at  0.0  Inch  to  indcate  that  the  grid 
coincides  with  the  extreme  outer  surface  of  the  exterior  envelope. 

d.  Select  OK  to  define  the  grid  on  the  buficfino  volume.  The  grid  will  appear 
on  the  currently  selected  plane. 


The  grid  will 
done. 


appear  on  the  last  vertical  plane  upon  which  work  was 


Note:  The  Grid  OPTIONS  selection  Is  not  needed  for  this  example 
since  we  will  use  die  default  lettering,  numbering,  and  bubble  loca¬ 
tions.  The  Reference  manual  explains  the  available  options  in  more 
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3.  Select  the  and  waM  vertical  plane  which  is  to  receive  the  girt*. 

a.  S elect  VERTICAL  STRUCTURAL  PLANE  from  the  View  put-down 
monu.  Hantfes  wM  appear  on  the  visfcle  vertical  pianee. 

b.  Select  the  end  wal  vortical  plane  with  the  mouse. 

The  plane  will  appear  in  2-D  with  Hs  openings  and  pertinent  grids  with  their 
dknensions. 


4.  Draw  the  two  widely  spaced  horizontal  girts  on  the  end  wad. 

a  Select  WIDELY  SPACED  from  the  Surface/Linear  pul-down  menu. 
Handtes  appear  at  the  midpoints  of  the  gridline  segments  and  the 
midpoints  of  the  modeled  plane  lines. 

»  Note:  Surface/Unear  contains  surface  and  linear  structural  elements 
which  can  be  placed  within  horizontal,  inclined,  and  vertical  pianee. 

b.  Select  a  sufficient  number  of  handles  in  a  clockwise  order  to  define  the 
perimeter  within  which  structure  is  to  be  drawn.  The  perimeter  should  not 
include  the  opening.  A  highlighted  dotted  line  will  be  drawn  showing  the 
perimeter. 

»  Note:  A  handle  represents  the  midpoint  of  a  line  which  contains  two 
points  on  one  edge  of  the  perimeter.  The  perimeter  is  made  up  of  these 
points. 

»  Note:  There  are  several  ways  to  select  the  desired  perimeter:  (1)  by 
selecting  handles  In  a  clockwise  order  around  the  entire  perimeter,  or 
(2)  by  selecting  one  handle  and  the  mutually  opposite  side  handle. 
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»  Note:  If  you  select  an  incorrect  handle,  double  cffck  the  right  mouee 
key  to  atop  adding  to  the  perimeter  and  select  CANCEL  In  the  etement 
dialog  box. 

c.  When  ffie  desired  perimeter  is  selected,  double  dick  the  right  mouse  key 
to  lx  the  perimeter.  The  Linear  Elements  dWog  window  appears  and  a 
single  widely  spaced  Inear  element  appears  on  the  screen. 

»  Note:  The  spans  Indicated  In  the  dialog  window  are  calculated  from 
the  selected  perimeter. 


t  2 

j — ioir — r 


d.  Revise  data  in  the  dtalog  window  to  draw  two  girts  spaced  6  feet  apart 
and  6  feet  from  grade  as  follows: 

(1)  Set  ORIENTATION  to  HORIZ. 

(2)  Rx  the  SPACING  and  set  to  6.0  feet 

»  Note:  Linear  elements  are  placed  by  fixing  the  spacing  or  fixing  the 
number  of  elements. 

»  Note:  A  checkmark  In  front  of  a  variable  fixes  that  variable. 

(3)  Rx  the  BOTTOM  OFFSET  and  set  to  6.0  feet. 

»  Note:  H  neither  Offset  is  fixed,  the  elements  are  centered  within  the 
perimeter. 


(4)  Turn  off  DRAW  SURFACE. 

(5)  CRck  on  RECALC  to  redraw  the  girts  at  tf>e  new  settings.  The 
Number  of  Elements  wi  be  calculated  as  2  and  the  Top  Offset  as 
4.0  fast 


(6)  Click  on  SAVE  to  fix  the  two  oirts. 

5.  Draw  two  girts  on  the  long  elevation  without  the  door  openings. 

a.  Return  to  the  PERSPECTIVE  (3D)  view  of  the  model. 

b.  Rotate  the  3-D  view  to  make  the  backside  elevation  visible. 

c.  Foffow  steps  3  and  4  above  to  insert  two  horizontal  girts  1 5  feet  tong  and 
spaced  as  the  girts  on  the  end  elevation.  Place  the  girts  in  the  far  right 
end  bay. 
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D.  Develop  Components  and  Cladding  wind  loeds  on  the  15-foot-iong  girt. 

1.  Switch  to  a  PERSPECTIVE  (3D)  view  ot  the  model. 

»  Note:  It  is  necessary  to  be  in  the  3-D  mode  to  calculate  components 
and  cladding  wind  loads. 

2.  Select  the  LOADS  AND  DESIGN  tool  palette. 

3.  Select  WIND  from  the  Loads  PuM-down  menu.  A  VWnd  Loads  pop-up  dta- 

log  window  wM  appear. 

a.  Verify  the  wind  load  criteria 

b.  Turn  on  COMPONENTS  AND  CLADDING. 

c.  Revise  OUTPUT  FILE  name  as:  GIRT.TXT. 

d.  Click  on  OK  to  begin  calculation  of  the  "a"  edge  dtetancee.  A  dialog 
window  will  appear  to  keep  you  informed  of  the  progress.  When  finished, 
the  3-D  model  will  dteplay  the  "a*  dtetances  by  dashed  red  fines.  Handes 
will  appear  on  the  visible  surfaces. 


4.  Select  one  of  the  handes  on  the  plane  which  contains  the  two  15-foot- 
long  girts.  A2-D  elevation  of  the  plane  and  a  Tributary  Area  cfialog  window 
wifi  appear. 


5.  Create  the  tributary  area  for  the  upper  girt. 


» 


a.  Mow  the  mouse  pointer  to  a  distance  from  the  lower  left  comer  of 
9.0  feet  vertically  and  75.0  feet  horizontally. 

b.  Cfick  the  left  mouse  key  to  fix  file  lower  right  comer  of  the  tributary  area. 

c.  Move  the  mouse  pointer  to  dynamically  expand  the  rectangle  to  1 5  feet 
horizontally  and  6  feet  vertically. 


d. 


e. 


Click  the  left  mouse  key  to  fix  the  tributary  area.  A  Wind  Components  and 
Cladding  cfialog  window  wiB  appear. _ 


^Jwiinl  ( ' > 1 1 1 1 |i t . iii-iit',  K  (  IfiiMiiii) 


□  Add  Opposite  Side  of  Root 


N 


Uppef  Girt 


Enter  the  name  "Upper  Girt",  turn  OFF  ADD  OPPOSITE  SIDE  OF 
ROOF,  and  dick  on  OK.  A  blue  hatched  rectangle  wifi  denote  the 
tributary  area. 


Note:  Selection  of  CANCEL  will  not  add  the  tributary  area. 


WMD  LOADS 


6.  Double  dek  the  right  mouse  key  to  end  creation  of  tributary  areas.  \Mnd 
load  calculations  are  now  performed  for  the  component  A  3-D  view  of  the 
wind  load  on  the  girt  wM  appear  when  calculations  are  completed. 


»  Note:  The  wind  direction  is  set  perpendicular  to  the  plane  that  con¬ 
tains  the  component  and  Is  pointed  to  create  a  windward  load. 


E.  Develop  Components  and  Cladding  wind  loads  for  one  fastener  on  the  end 

elevation  with  the  two  girts. 

1.  Select  WIND  from  the  Loads  puK-down  menu. 

2.  Verify  the  information  shown  in  the  Wnd  Loads  dtalog  window  and 
change  the  OUTPUT  FILE  name  to:  FASTENER.TXT. 

3.  Cick  on  OK  when  satisfied  and  'a*  dtetance  calculations  begin.  When 
completed,  the  "a*  dtetances  and  handes  wl  appear  on  the  3-D  model. 

4.  Select  one  of  the  end  elevation  handes  and  a  2-D  elevation  wiR  appear 
as  will  a  Tributary  Area  daiog  window. 

5.  Place  a  fastener  tributary  area  with  dmensions  of  8  inches  (0.67  foot)  hori- 
zontaly  and  6  feet  verticaRy  with  its  lower  left  comer  a  dtetance  of  4 
inches  (0.33  foot)  tom  the  left  edge  of  the  elevation  and  3  feet  up  from 

grade. 

»  Note:  The  actual  tributary  length  Is  8  inches,  yet  the  prescribed 
minimum  length  Is  2  feet  for  tributary  area  calculations  on  fasteners. 

6.  Select  CANCEL  from  the  Wind  Components  and  Claddno  daloo  window 
to  not  add  this  incorrect  tributary  area.  The  drawn  tributary  area  wi  be 
erased  from  the  model. 


WIND  LOADS 


7.  Redo  step  5  for  a  tributary  area  wHh  dimensions  2  feet  horizontally  and  6 
feet  vertically  using  the  same  lower  left  comer  location. 

8.  Name  the  component:  FASTENER  in  the  Wnd  Components  and  Clad- 
tting  cRalog  window  and  select  OK  to  add  this  desired  tributary  area.  The 
area  wl  become  hatched  on  the  2-D  elevation. 

9.  Double  dick  the  right  mouse  key  to  stop  adding  tributary  areas.  Wind  load 
calculations  are  now  performed  for  the  component.  A  3-D  view  of  the  wind 
load  for  the  fastener  win  appear  when  calculations  are  completed. 

»  Note:  The  graphical  depiction  of  the  wind  load  on  the  girt  is  no  longer 
shown  since  for  this  wind  direction  the  girt  is  on  a  side  wall.  Side  wall 
pressures  and  suctions  are  not  included  in  code  requirements  for 
consideration  of  wind  on  components  and  cladding. 

F.  Develop  Components  and  Cladding  wind  loads  for  the  door  adjacent  to 

the  end  elevation  with  the  two  girts. 

1 .  Rotate  the  model  to  reveal  the  tong  elevation  with  the  overhead  doors. 

»  Note:  The  doors  on  that  elevation  will  not  appear  on  the  3-D  model 
since  H  was  not  the  last  structural  plane  selected.  The  openings  will 
appear  when  the  component  and  cladding  plane  is  selected. 

2.  Select  WIND  from  the  Loads  pull-down  menu. 

3.  Verify  the  information  in  the  Wind  Loads  dialog  window  and  change  the 
OUTPUT  FILE  name  to:  DOOR.TXT. 

4.  Click  on  OK  when  satisfied  and  "a"  distance  calculations  begin  When 
completed,  the  "a"  distances  and  handles  will  appear  on  the  3-D  nrvy'  rl. 

5.  Select  the  elevation  handle  and  a  2-D  elevation  will  appear  as  will  a  Tribu¬ 
tary  Area  dialog  window. 

6.  Place  a  door  tributary  area  with  dimensions  of  1 0  feet  horizontally  and 
10  feet  vertically  with  its  lower  left  comer  a  distance  of  2.5  feet  from  the 
left  edge  of  the  elevation  and  0.0  foot  vertically  (at  grade). 

7.  Name  the  component:  DOOR  in  the  Wind  Components  and  Cladding  dia¬ 
log  window  and  select  OK  to  add  this  desired  tributary  area.  The  area  will 
become  hatched  on  the  2-D  elevation. 

8.  Double  dick  the  right  mouse  key  to  stop  adding  tributary  areas.  Wind  load 
calculations  are  now  performed  for  the  component.  A  3-D  view  of  the  wind 
load  for  the  door  will  appear  when  calculations  are  completed. 

»  Note:  Because  of  the  new  wind  direction,  the  girt’s  tributary  area  wind 
suction  is  displayed  on  the  leeward  elevation .  The  fastener’s  tributary 
area  wind  load  is  not  displayed  since  it  is  now  on  a  side  wall  which  is 
parallel  to  the  wind  direction. 

G.  This  completes  drawing  and  calculation  for  component  and  cladding  wind 

loads  on  all  three  components. 

H.  Manipulation  of  the  building  model  and  all  of  its  wind  loads. 

1 .  Take  a  section  cut  to  view  the  girt  and  door  components  and  cladding 
wind  values. 
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»  Note:  Presently,  only  vertical  section  cuts  can  be  taken. 

a.  Select  various  cursor  positions  to  view  wind  magnitudes  inside  and 
outside  of  Ihe  ’a*  rfstance. 

b.  Return  to  the  3-D  model  and  rotate  the  model  180  degrees. 

c.  Take  another  section  cut  to  view  the  wind  magnitudes  on  the  girt  and 
door,  when  the  wind  comes  from  the  opposite  direction. 

Wind  load  Components  &  Cladding  (p»f) 


2.  Repeat  step  1  for  the  fastener  wind  loads. 

3.  View  the  code-prescribed  zonal  areas  for  components  and  cladding. 

&  Return  to  a  3-D  \tew  of  the  model. 

b.  Select  SHOW  LOADS  from  the  Viewpoint  Options  pull-down  menu.  A 
Show  Loads  dtalog  window  will  appear. 

c.  Turn  on  ZONE  AREAS. 

d.  Click  on  OK  and  the  zone  areas  with  their  circled  number  will  appear  on 
the  3-D  model.  Red  dashed  lines  separate  the  zone  areas. 

»  Note:  The  numbers  shown  on  the  model  and  used  in  the  output 
calculations  correspond  to  the  specific  zones  established  In  TM  5- 
809-t. 


4.  To  rotate,  pan,  zoom,  change  from  wireframe  to  solids,  and  perform  other 
operations  with  the  3-D  model;  follow  steps  D-1  through  D-4  of  Example  1 
in  the  snow  loads  section. 

I.  Generate  hard  copies. 

J.  Save  the  building  model  with  Its  wind  loads  applied  for  future  use. 
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QIRT.TXT  Output  Flh: 


Project  :  Industrial  Building 

Location  t  Huntsville 

Design  Load  :  TM  5-809-1  1986 

Time  i  Thu  Sep  12,  1991  4 >13  PM 


Velocity  Importance  Exposure  Midth  Length 
Factor  Perpend.  Parallel 

to  wind  to  Wind 

(mph)  (ft)  (ft) 


Wind  Load  ******************************** 

Roof  Type 


70.0  1.00  C  75.0  20.0 

Distance  to  ocean  line  >-  100  mi.  h/d  -  1.05  <-  5 


Height 

(ft) 


Kh 


GCpi 

11.0  -0.25  0.75 


qh 

(psf ) 


21.0  0.88 

Height  <-  60  ft 

*******************  Component /Cladding  Pressures  (psf)  ******************** 

- Walls- 


Tributa 
Area  (s 


ST 


Windward 

Zone  4  Zone  5 

middles  corners 


Zone  4 
middles 


Leeward 


Zone  5 
corners 


GCp 

P 

GCp 

P 

GCp  P 

GCp  P 

-2.8 

-2.8 

8.3 

8.3 

1.18 

15.7 

1.18 

15.7 

-1.28  -22.3 

-1.49  -24.6 

Internal 
Upper  Girt 
90.0 

a  -  3.0  ft 

Notes  for  components  and  cladding: 

P  -  qh (GCp) — qh (GCpi) 

Internal  pressures  have  been  included  in  above  values. 

*  for  roof  overhangs:  algebraically  add  this  pressure 
to  the  above  values.  P  -  qh(GCp)  -  0.8qh 

FASTENER.  TXT  Output  File: 

Project  :  Industrial  Building 

Location  :  Huntsville 

Design  Load  :  TM  5-809-1  1986 

Time  :  Thu  Sep  12,  1991  4:22  PM 

it******#*****#*******:***********  Wind  ******************************** 

Velocity  Importance  Exposure  Width  Length  Roof  Type 

Factor  Perpend.  Parallel 

to  Wind  to  Wind 

(mph)  (ft)  (ft) 

70.0  1.00  C  20.0  75.0 

Distance  to  ocean  line  >-  100  mi.  h/d 
Kh  qh  GCpi 


1.05  <- 


Height 
(ft) 


qh 

(psf) 


11.0 


-0.25  0.75 


:> 

21.0  0.88 

Height  O  60  ft 

*******************  Component /Cladding  Prcssurts  (psf)  ******************** 

-Walls- 


Windward 

Zone  4  Zone  5 

middles  corners 


Zone  4 
middles 


GCp 

P 

GCp 

P 

GCp  P 

GCp  P 

-2.8 

-2.8 

8.3 

8.3 

1.38 

17.9 

1.38 

17.9 

-1.48  -24.5 

-1.96  -29.8 

Tributary 
Area  <sf) 


Internal 
Fastener 
12.0 

a  -  3.0  ft 

Notes  for  components  and  cladding: 

P  -  qh (GCp) -qh (GCpi) 

Internal  pressures  have  been  included  in  above  values. 
*  for  roof  overhangs:  algebraically  add  this  pressure 
to  the  above  values.  P  -  qh(GCp)  -  O.Sqh 
To  comply  with  TM  5-809-1,  wall  external  pressures 
have  not  been  reduced  10%  per  ANSI  figure  3,  note  3. 


Leeward 


Zone  5 
corners 
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Project  i  Industrial  Building 

Location  >  Buntavilla 

Daaign  Load  :  TM  5-009-1  1986 

Tim  t  Thu  Sap  12,  1991  4! 26  PM 

********************************  Kind  Load  ******************************** 

Valocity  Importance  Exposure  Width  Length  Roof  Type 

Factor  Perpend.  Parallel 

to  Wind  to  Wind 

_(mph)  (ft)  (ft) 

70.0  1.00  C  75.0  20.0 

Distance  to  ocean  line  >“  100  ml.  h/d  -  1.05  o  5 

Height  Kh  qh  GCpi 

(ft)  (psf) 


21.0  0.80  11.0  -0.25  0.75 

Height  <-  60  ft 

*******************  Component /Cladding  Prtssurts  (p uf)  ******************** 

- Kalla - 

Windward  Leeward 

Tributary  Zone  4  Zone  5  Zone  4  Zone  5 

Area  (sf)  middles  corners  middles  corners 

GCp  P  GCp  P  GCp  P  GCp  P 


Internal  -2.8  -2.8  8.3  8.3 

Door 

100.0  1.16  15.5  1.16  15.5  -1.26  -22.1  -1.47  -24.4 

a  -  3.0  ft 

Notes  for  components  and  cladding: 

P  -  qh«3Cp)-qh(GCpl) 

Internal  pressures  have  been  included  in  above  values . 

*  for  roof  overhangs:  algebraically  add  this  pressure 
to  the  above  values.  P  -  qh(GCp)  -  O.Sqh 
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■  Unenclosed  Buildings 


:Kk* 

Given:  This  one-story  open-sided  structure  example  is  taken  from  page  D-20  of 
TM  5-609-1  1986.  It  is  an  open  storage  facility  located  at  Hickman  AFB, 
Honolulu,  HI.  The  wind  exposure  category  is  D,  and  the  importance 
category  is  I.  An  elevation  and  section  are  shown  below: 


Required:  Determine  the  design  roof  wind  force,  F. 

Solution: 

An  abbreviated  dtecussion  of  input  is  given  here  since  many  of  the  steps 
repeat  in  a  similar  fashion  to  Example  1  in  the  Main  Wind  Force  Resisting 
System  section. 

A.  Establish  Criteria 

1 .  Input  the  following  data  into  the  PROJECT.  REGIONAL,  and  SITE  CRITE¬ 


RIA  cfiaiog  windows: 


PROJECT 

REGIONAL 
SITE  WIND 


Project  Name 

City/lnstallation 

State 

Design  Load 
Basic  Wind  Speed 
Coastal 
importance 
Exposure 

Distance  to  Oceanline 


Open  Storage 
Hickman  AFB 
HI 

TM  5-809-1  1986 
80  mph 

no  (leave  blank) 
Category  I 
Category  D 
100  miles  (default) 
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B.  Draw  volumetric  model 


»  Note:  The  drawing  of  open  structure*  involves  the  use  of  planes  and 
columns  rather  than  the  cube  and  prism  shapes  uaed  to  create  solid 
(enclosed)  buildings. 


1.  Select  the  DRAW  MODEL  tool  palette. 

»  Note:  There  are  many  ways  to  construct  this  open  structure;  however, 

it  Is  recommended  to  begin  with  the  plane  and  add  the  columns  as  a 
second  step. 


2.  Establish  general  layout  requirements  which  are  (Afferent  than  previously 
established, 
a  Use  the  following: 


DEFINE  UNITS(snap  increment):  6  inches 

SNAP  TO  UNITS 

:  on 

SHOW  GROUND  PLANE 

:  on 

GROUND  PLANE 

WIDTH  N-S 

:  100  feet 

E-W 

:  100  feet 

SPACING  N-S 

:20feet 

E-W 

:  20  feet 

INITIAL  SHAPE  SIZE 

N-S  WIDTH 

:  20  feet 

E-W  WIDTH 

:  40  feet 

HEIGHT 

:  25  feet 

PLANE  THICKNESS 

:6inche3 

COLUMN  WIDTH 

:  6  inches 

ORIENTATION 

:  E-W 

STACK  ON  GROUND  PLANE 

:  on 

DIRECTIONS  LOCKED 

:  none 

»  Note:  The  Initial  Object  Sin  Plane  Thickness  becomes  the  horizontal 
plane  thickness  and  the  E-W  Width  becomes  the  length  of  the  roof. 
The  Initial  Object  Size  Height  for  the  column  is  arbitrary,  but  it  must 
be  high  enough  to  extend  the  columns  through  the  horizontal  (roof) 
plane. 


3.  Select  HORIZONTAL  PLANE  from  the  Shapes  pull-down  menu.  A  horizon- 
tal  plane  win  appear  on  the  ground  plane.  A  Dimensions  dialog  window 
will  also  appear. 

a.  Hold  down  the  right  mouse  key  while  dragging  the  mouse  toward  and 
away  from  you  to  elevate  the  plane  a  TRANSLATED  DISTANCE  verti¬ 
cally  of  14.5  feet.  Keep  the  N-S  and  E-W  Translated  Distances  at  0.0 
foot. 


»  Note:  The  N-S  and  E-W  directions  could  have  been  locked  under  the 
Layout  discussion  to  prevent  the  plane  from  translating  in  these  two 
directions  while  elevating  the  plane. 

»  Note:  The  14.5-foot  vertical  dimension  is  to  the  underside  of  the  plane. 


3-71 


WIND  LOADS 


b.  Click  the  left  mouse  key  to  fix  the  plane. 

c.  Double  dick  the  right  mouse  key  to  stop  addtog  planes. 

4.  Rotate  the  plane  1 5  degrees. 

a.  Select  ROTATE  SHAPE  from  the  Edit  pull-down  menu.  Handes  appear 
at  the  centroid  of  all  visible  planes  on  the  object. 

b.  Select  one  of  the  handes  with  the  mouse  pointer.  The  shape  becomes 
highlighted  and  handes  appear  on  the  edges  and  on  the  centroidal  axes 
of  die  shape  about  which  the  desired  rotation  can  be  selected. 

Oops!  Handles  on  the  top  and  bottom  edges  overlap  due  to  the  view  being 
quite  dstant. 


c.  Double  dick  the  right  mouse  key  to  cancel  the  Rotate  command. 

d.  Zoom  the  plane  toward  you  with  by  selection  of  the  HEIGHT  and 
DISTANCE  tools.  Strive  for  an  approximate  height  of  30  feet  and  a 
dstance  of  70  feet  at  a  view  direction  of  40  degrees. 

»  Note:  The  view  heinht,  distance,  and  direction  values  can  be  typed  In. 

»  Note:  Slowly  zoom  and  rotate  incrementally  when  using  the  single¬ 
screen  option  of  CASM  due  to  the  slow  graphic  response  of  the  VGA 
system. 


e. 

f. 

9- 


Select  ROTATE  SHAPE  and  one  of  the  handles  on  the  plane  again.  The 
shape  becomes  highlighted,  arid  this  time  all  the  handles  are  visible. 

Select  the  upper  handle  of  the  left  side  long  dimension  of  the  plane  with 
the  mouse  pointer.  All  the  handies  will  disappear,  and  a  Rotate  dialog 
window  will  appear. 


Move  the  mouse  left-right  to  rotate  the  plane  about  the  selected  edge. 
Rotate  the  plane  counterclockwise  to  a  -1 5.0  degree  angle. 


h.  Click  the  left  mouse  key  to  fix  the  position  of  the  plane.  Handles  will  again 
appear  for  additional  rotation  operations. 

i.  Double  dick  the  right  mouse  key  to  exit  the  rotation  command. 

j.  Adjust  the  view  back  in  space  to  see  the  whole  plane. 

5.  Insert  a  temporary  cube  to  create  the  roof  plane  projected  width  of  20  feet. 
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a  Select  CUBE  from  the  Shapes  pul-down  menu.  The  shape  appears  on 
th«  scrawl  at  Its  Initel  Shape  Size  previously  set  in  Layout 

b.  Do  not  Translate  the  object  Translated  Distance  values  in  the  Dimen¬ 
sions  dialog  window  should  remain  at  0.0  foot. 

c.  Click  the  left  mouse  key  to  fix  the  cube. 

»  Note:  The  cube  will  seem  to  disappear  because  the  next  shape  falls 
directly  on  top  of  it. 

d.  Double  dick  the  right  mouse  key  to  exit  the  command.  The  cube  will 
reappear. 

6.  Increase  the  width  of  the  roof  plane  to  facffltate  slicing  with  the  cube. 

a  Select  DRAG  PLANE  from  the  Edtoul-down  menu.  HandteewiH  appear 
on  the  visible  planes  to  drag. 

»  Note:  Each  Plane  shape  is  composed  of  six  planes,  four  of  which  are 
its  edges  and  two  of  which  are  surfaces. 

b.  Use  the  mouse  pointer  to  select  the  handfo  which  corresponds  to  the 
edge  plane  of  the  roof  plane.  The  plane  w#  be  highlighted  aid  the 
Dimensions  dMog  window  wM  appear. 

c.  Move  the  mouse  toward  and  away  from  you  to  Drag  the  plane  beyond 
the  extremity  of  the  cube. 

d.  Click  the  left  mouse  key  to  fix  the  plane’s  position. 

e.  Double  dick  the  right  mouse  key  to  exit  the  command. 

f.  Rotate  foe  view  of  the  model  to  make  the  opposite  side  of  the  roof  visible 
by  use  of  the  View  Direction  tool. 

g.  Redo  steps  a  through  e  to  extend  the  roof  plane  beyond  the  extremity  of 
the  cube. 


7.  Slice  the  roof  plane  to  foe  20  foot-projected  width. 

a  Select  SLICE  SHAPE  from  foe  Edftpuit-down  menu.  Hantfeswifi  appear 
on  the  ^sible  planes  of  each  shape. 

b.  Select  the  shape  to  be  sliced.  Use  the  mouse  pointer  to  select  one  of  the 
roof  plane  handtes.  The  shape  will  become  highlighted. 

c.  Select  the  plane  to  do  the  slidng.  Use  the  mouse  pointer  to  select  the 
long  vertical  plane  on  the  cube.  The  selected  plane  is  highlighted  and 
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the  shape  is  sticed  Into  two  parts.  New  handtos  appear  for  another  object 
to  be  steed 

d  Double  click  toe  right  mouse  key  to  exit  the  Sfice  command. 

e.  Rotate  the  model  to  view  the  opposite  side  of  the  roof  plane  by  use  of 
the  View  Direction  tool. 

f .  Redo  steps  a  through  d  to  sHce  the  roof  plane  on  this  side. 

8.  Delete  the  unwanted  parts  of  the  sliced  roof  plane. 

a.  Select  DELETE  SHAPE  from  the  EcRt  pull-down  menu.  Handtos  will 
appear  on  the  visible  planes  of  the  shapes  and  the  sliced  parts. 

b.  Use  the  mouse  pointer  to  select  one  of  the  handtos  on  one  of  the 
unwanted  sliced  parts.  The  part  will  be  deleted. 

c.  Select  the  other  unwanted  sliced  part  of  the  roof  plane. 

d.  Select  a  handle  on  toe  cube  since  it  is  no  longer  needed. 

e.  Double  click  the  right  mouse  key  to  exit  the  Delete  command. 

9.  Insert  the  first  column  in  the  geometric  model. 

»  Note:  The  columns  are  not  required  for  the  wind  analysis  of  an  open 

structure  In  the  CASM  program.  They  are  drawn  here  for  graphical 

completeness  and  to  Illustrate  the  required  column  modeling  com¬ 
mands. 


a.  Insert  the  column  shape. 

(1)  Select  COLUMN  from  the  Shapes  pull-down  menu.  A  column  ap¬ 
pears  on  the  ground  plane  to  the  proportions  set  in  layout,  and  a 
Dimensions  dtolog  window  wilt  appear. 

(2)  Position  the  first  column  somewhere  in  the  southwest  comer  of 
the  roof  plane. 

(3)  Click  the  left  mouse  key  to  insert  the  column. 

(4)  Double  dick  the  right  mouse  key  to  exit  the  Column  command. 

b.  Select  the  vertices  between  which  measurements  are  to  be  taken  to 
locate  the  position  of  the  column. 


Note:  You  may  wish  to  zoom  in  closer  to  the  plane  and  column. 

(1)  Select  TAPE  MEASURE  from  the  Edit  pull-down  menu  to  accu- 
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(2)  Sated  a  southwest  eomar  vertex  of  the  roof  plane  wfih  the 
mouse  potetef.  A  rad  dot  wfit  appear  to  hlghfight  the  vertex. 

»  Note:  Tha  vartax  aatectad  te  the  on#  doaast  to  the  point  of  tha  mouaa 

pointer  or  tha  center  of  the  cross  hairs. 

(3)  Seiect  the  southwest  comer  vertex  of  the  column  (top  or  bottom) 
by  cfiddng  the  left  mouse  key  when  satisfied.  The  selected  vertex 
is  highlighted,  a  dotted  red  Hne  wfl  connect  the  two  selected  verti¬ 
ces,  and  a  Measure  dtalog  window  wl  appear.  The  values 
therein  represent  the  relationship  between  the  two  vertices. 

»  Note:  There  are  four  vertices  at  each  end  of  the  column,  not  |ust  one. 

»  Note:  Switch  to  the  2-0  Ptan  view  and  Zoom  window  to  verify  that  the 

correct  column  vertex  has  been  selected  and  then  switch  back  to  the 
3-D  view. 

c.  Sated  DEFINE  UNITS  and  set  the  SNAP  INCREMENT  to  3  inches. 

d.  Move  the  column  to  its  corred  location. 

(1)  Sated  MOVE  SHAPE  from  the  Edfi  oufi-down  menu  and  handtes 
wfll  appear  on  the  vteWe  planes  of  the  shapes. 

(2)  Use  die  mouse  pointer  to  seled  a  handte  on  the  column.  The  col¬ 
umn  wifi  be  highlighted. 

(3)  Move  the  mouse  to  drag  the  column  to  a  position  N-S  of  2.5  fee! 
and  E-W  of  2.5  feet 

»  Note:  Watch  the  dynamic  change  in  values  within  the  Measure  dialog 
window,  rather  than  be  fooled  by  the  position  of  the  column  in  the 
perspective  view. 

(4)  Cfick  the  left  mouse  key  to  fix  the  column  location. 

(5)  Double  dick  the  right  mouse  key  to  exit  the  Move  Shape  com¬ 
mand. 

e.  Select  CANCEL  from  the  Measure  dialog  window  to  stop  measuring 
between  ihe  two  vertices. 

10.  Dupficate  the  first  inserted  column  at  the  northwest  comer  of  the  roof. 

a  Seled  DUPLICATE  SHAPE  from  the  Edt  puN-down  menu.  A  Duplicate  gjfjj 
Shape  dialog  window  wfil  appear.  fTVT' 


b.  Enter  the  following  data: 

N-S  DIRECTION  :  1 

E-W  DIRECTION  :0 

VERTICAL  :  0 

N-S  SPACE  .14.0  feet 

E-W  SPACE  :  0.0  feet 

VERTICAL  SPACE  :  0.0  feet 


»  Note:  The  Space  values  represent  clear  distances,  not  centerline 
distances. 
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c.  C8ck  on  OK  and  handee  wM  appear  on  the  vMble  surfaoes  of  the 
shapes. 

d.  Select  one  handle  on  the  column.  The  shape  wifi  be  duplicated  one  time 
14  feet  away. 

e.  Double  cfick  the  right  mouse  key  to  exit  the  Duplicate  Shape  command. 

11.  Slice  the  two  columns  with  the  bottom  surface  of  the  roof  plane. 

a.  Rotate  the  view  of  the  model  to  a  worm’s  eye  perspective  looking  up  at 
the  underside  of  the  roof  plane. 

»  Note:  it  Is  possible  to  verify  the  wireframe  view  by  switching  to  the 
solid  view. 

b.  Select  SLICE  SHAPE  from  the  Edt  puM-down  menu.  Handtes  will  appear 
on  the  visible  surfaces  of  the  shapes. 

c.  Setect  the  column  shape  to  be  sliced  with  the  mouse  pointer.  The  column 
will  be  highlighted. 

d.  Select  the  bottom  surface  of  the  roof  plane  to  slice  the  column  with  the 
mouse  pointer.  The  plane  is  highBghted  and  the  column  is  sliced  into  two 
parts. 

e.  Select  the  other  column  to  be  sliced.  It  will  be  highlighted. 

f.  Select  the  bottom  surface  of  the  roof  plane.  The  plane  wifi  be  highlighted 
and  the  column  wM  be  sliced  into  two  parts. 

g.  Double  cNck  the  right  mouse  key  to  exit  the  Slice  Shape  command. 

12.  Use  DPI  PTE  SHAPE  to  remove  the  two  unwanted  upper  parts  of  the  two 

columns. 

13.  Duplicate  the  remaining  six  columns. 

a  Select  DUPLICATE  SHAPE  from  the  Edit  pull-down  menu.  A  Duplicate 
cfialog  window  wi  appear. 


b.  Enter  the  following  data: 

N-S  DIRECTION  :  0 

E-W  DIRECTION  :3 

VERTICAL  :  0 

N-S  SPACE  :  0.0  feet 

E-W  SPACE  :  11.0  feet 

VERTICAL  SPACE  :  0.0  feet 


c.  Click  on  OK  and  handtes  will  appear  on  the  visible  surfaces  of  the 
shapes. 

d.  Select  a  handle  on  one  of  the  columns.  The  shape  will  be  duplicated 
three  times  and  spaced  11  feet  apart. 

e.  Select  the  handle  on  the  other  column  and  it  will  be  duplicated  three 
times  and  spaced  11  feet  apart. 

f .  Double  dick  the  right  mouse  key  to  exit  the  Duplicate  Shape  command. 

14.  This  completes  creation  of  the  model. 
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»  Note:  A  3-0  view  must  appear  on  the  screen  to  be  able  to  celculete 
open  roof  wind  loads. 

»  Note:  You  muet  position  the  3-0  view  of  the  model  to  eee  the  top 
surface  of  the  roof  in  order  to  activate  the  wind  load  calculations. 

2.  Select  WIND  from  the  Loads  pul-down  menu.  A  VWnd  Loads  dtafog  win¬ 
dow  wl  appear. 

3.  Verify  values  in  the  \Mnd  Loads  dtafog  window  and  turn  on  OPEN  ROOF. 
Modify  any  values  as  desired. 

4.  Click  on  OK  for  CASM  to  begin  fndfog  the  Open  Roof  planes.  Handtas 
wil  appear  on  the  open  planes  found. 

5.  Use  the  mouse  pointer  to  select  the  roof  plane  to  receive  wind  loads. 

Wind  calculations  are  then  performed  on  the  open  plane.  A  3-D  depiction 
of  the  wind  load  wl  appear  on  the  model  when  cakxjiatfons  are  com¬ 
pleted. 


D.  Manipulate  the  building  model  and  its  wind  loads. 
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Project  :  Open  Storage 

Location  :  Hickman  AFB 

Design  Load  :  TM  5-809-1  1986 

Time  >  Fri  Sep  13,  1991  9 >16  AM 

********************************  Mind  Load  ******************************** 


Flat /Monos lope 
3.22  in  12 


Velocity  Importance  Exposure  Midth  Length  Roof  Type 

Factor  Perpend.  Parallel 

to  Mind  to  Mind 

<mph)  (ft)  (ft) 

80.0  1.00  D  40.0  20.0  Flat /Monos lope 

3.22  in  12 

Distance  to  ocean  line  >*»  100  mi. 

************************  open  Roof  Pressures  (psf)  ************************ 

CT' 

z  -  h  -  17.68  ft 
Gh  -  1.15 
Kz  -  1.24 

gz  -  0 . 00256*Kz* (I*V) * (I*V)  -  20.30  psf 
Af  -  [L/cos (theta) )*B  -  828.2  sqft 
B/L  -  2.00 
Cf  -  1.10 


828.2  sqft 


X/L  -  0.40 

theta+10  deg  «  25.0  deg 


Pressure  on  top  of  roof  Pressure  on  bottom  of  roof 


F  -  qz*Gh*Cf*Af 


8.00  ft  from  low  eave 
21.30  k 


8.00  ft  from  high  eave 
-21.30  k 


PI  (leeward  edge)  -  (2*F*coa (theta) / (B*L) J * [3*X/L-1] 
P2  (windward  edge)  -  [2*F*cos (theta) / (B*L) ] * [2-3*X/L] 

Notes  for  open  roof  pressures: 

Positive  pressures  act  toward  surfaces. 


10.30  psf 
41.10  psf 


F.  Save  the  building  model  with  Its  wind  loads  applied  for  future  reference. 
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Given:  The  one  alory  open-gabled  roof  carport  shown  below.  It  is  located  at  the 
Chanute  AFB  in  Rantoui,  IL  The  Importance  category  is  I  and  the  exposure 
category  is  C. 


Required:  Determine  the  design  wind  pressures  on  the  root. 

Solution: 

The  minimum  recommended  exterior  force  coefficients  for  such  an  open 
gabled  roof  are  extracted  from  NAVFAC  DM  2.2,  STRUCTURAL  ENGINEER¬ 
ING  LOADS.  DESIGN  MANUAL  2.2,  NOVEMBER  1981,  md  referenced  in 
TM  5-809-1  1986  on  page  5-12.  These  recommended  coefficients  are  not 
included  in  ANSI  A58.1-1982. 


A.  Establish  Criteria. 


1.  input  the  foilowlnq  data  into  the  PROJECT.  REGIONAL,  and  SITE  Crtte- 
ria  clalog  windows: 


PROJECT: 


REGIONAL: 
SITE  WIND: 


Project  Name 

City/lnstalation 

State 

Design  Load 
Basic  Wind  Speed 
Coastal 
Importance 
Exposure 

Distance  to  Oceaniine 


Carport 

Chanute  AFB  -  Rantoui 
IL 

TM  5-809-1  1986 
70  mph 
No 

Category  I 
Category  C 
lOOmrte 


B.  Draw  volumetric  model 

1.  Select  the  DRAW  MODEL  tool  palette. 

2.  Establish  general  layout  requirements  which  are  dHferent  than  previously 
established. 

a  Use  the  following: 
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DEFINE  UNITS(snap  increment)  :  3  inches 

SNAP  TO  UNITS  :  on 

SHOW  GROUND  PLANE  :on 

GROUND  PLANE 

WIDTH  N-S  :  100  feet 

E-W  :  100  feet 

SPACING  N-S  :  20  feet 

E-W  :  20  feet 

INITIAL  SHAPE  SIZE 

N-S  WIDTH  :  10  feet 

E-W  WIDTH  :  68  feet 

HEIGHT  :  20  feet 

PLANE  THICKNESS  :  6  inches 

COLUMN  WIDTH  :  6  inches 

ORIENTATION  :  E-W 

STACK  ON  GROUND  PLANE  :  on 

DIRECTIONS  LOCKED  :  none 


3.  Soloct  HORIZONTAL  PLANE  from  the  Shanes  pull-down  menu.  A  horfeon- 
tai  plane  wil  appear  on  the  ground  plane.  A  Dimensions  dfelog  window 
win  also  appear. 

a.  Hold  down  the  right  mouse  key  while  dragging  the  mouse  toward  and 
away  from  you  to  elevate  the  plane  a  TRANSLATED  DISTANCE  verti¬ 
cally  of  7.5  feet,  N-S  dtetance  of  -5.0  feet,  and  an  E-W  dtetance  of  0.0 
feet 

»  Note:  The  vertical  dimension  Is  to  the  underside  of  the  plane. 

b.  Click  ttre  left  mouse  key  to  fix  the  plane.  A  second  plane  will  appear  on 
the  ground  plane  ready  for  positioning  next  to  the  first  plane. 

c.  Hold  down  the  right  mouse  key  while  dragging  the  mouse  toward  and 
away  from  you  to  elevate  the  second  plane  a  TRANSLATED  DISTANCE 
vertically  of  7.5  feet  N-S  dtetance  of  5.0  feet  and  an  E-W  dtetance  of 
0.0  foot 

d.  Click  the  left  mouse  key  to  fix  the  plane. 

e.  Double  cBck  the  right  mouse  key  to  stop  adcfing  planes. 

4.  Dreg  the  common  edges  of  the  two  planes  to  create  the  ridge  for  the  roof 
with  a  slope  of  3  In  12. 

»  Note:  It  Is  necessary  to  drag  the  top  and  bottom  edge  of  each  plane; 
thus,  four  edges  will  be  elevated  to  create  the  ridge  of  the  roof. 

a  LOCK  the  N-S  and  E-W  directions, 
b.  Hide  the  plane  closest  to  you. 

»  Note:  This  enables  viewing  one  plane’s  edges  at  a  time. 

(1)  Select  HIDE  SHAPES  from  the  View  Dull-down  menu  located  in 
the  Viewpoint  window.  Handtes  win  appear  on  the  visible  planes 
of  each  shape. 


WMD  L0A08 


LOADS 


(2)  Select  on*  of  th«  handee  on  the  shape  doeest  to  you  and  the 
mrnpw  wm  M  nlOCMi.  MQTKM  Wfll  OppMr  00  VW  rOvTaming 
mpM  f0  pfnTVl  fOOr®  SnflpM  10  M  ntOOBO. 

(3)  Double  cHck  on  the  right  mouse  key  to  exit  the  Hide  Shapes  com¬ 
mand. 


C.  Activate  the  Tfcpe  measure  command. 

1.  Select  TAPE  MEASURE  from  the  EdK  ouB-down  menu. 

2.  Use  the  mouse  pointer  to  select  the  two  top  vertices  along  the  short  edge 
of  the  plane.  Red  dots  wl  appear  at  the  two  vertices  and  a  Measure  da- 
log  window  wM  also  appear. 

D.  Drag  the  two  common  edges  of  the  horizontal  plane. 

1.  Zoom  in  on  the  view  of  the  plane  to  space  the  edges  farther  apart  so  each 
edge  hands  wM  be  visMe. 

2.  Select  DRAG  EDGE  from  the  Edt  pul-down  menu.  Handes  appear  on 
the  vMMe  edges  to  drag. 


»  Note:  K  both  the  top  and  bottom  edge  handles  do  not  appear,  H  will  be 

necessary  to  cancel  the  command  and  repeat  step  1  to  further  sepa¬ 
rate  the  edges. 

3.  Select  the  top  edge  with  the  mouse  pointer.  The  edge  will  be  highlighted. 

4.  Hold  down  the  right  mouse  key  whfte  dragging  the  mouse  toward  and 
away  from  you  to  elevate  the  edge  to  a  roof  slope  of  3  in  12.  The  slope  is 
dynamically  adjusted  in  the  Measure  window  as  the  mouse  is  moved.  The 
translated  vertical  dstance  is  shown  in  the  Dimensions  and  Measure  win¬ 
dows  as  2.5  feet. 

5.  CHck  the  left  mouse  button  to  fix  the  edge. 

6.  Select  the  bottom  edge  of  the  plane  and  drag  it  to  a  translated  vertical  ds¬ 
tance  of  2.5  feet  as  dfeplayed  in  the  Dimensions  window. 

»  Note:  None  of  the  values  in  the  Measure  window  will  change,  since 
they  apply  to  the  already  elevated  edge. 


7.  C8ck  the  left  mouse  key  to  fix  the  bottom  edge. 

8.  Double  cRck  the  right  mouse  key  to  exit  the  Drag  Edge  command. 

9.  Select  CANCEL  on  the  Measure  window  to  stop  measuring  between  the 
two  vertices. 

10.  Seloct  SHOW  SHAPES  from  the  View  DuH-down  menu  to  have  the  hid- 
den  objects  reappear. 

11.  Rotate  the  view  of  the  model  so  the  plane  containing  the  remaining  ridge 
edges  is  vMble. 

12.  Use  the  DRAG  EDGE  command  to  elevate  these  edoes  2.5  feet  vertically 
(a  slope  of  3  in  12). 

13.  UNLOCK  the  N-S  and  E-W  (fractions. 

E.  Insert  the  first  column  in  the  geometric  model. 
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»  Note:  The  columns  ere  not  required  for  the  wind  analysis  of  an  open 
structure  in  the  CASM  program.  They  are  drawn  hare  for  graphical 
completeness  and  to  illustrate  the  required  column  modeling  com¬ 
mands. 

1.  Insert  the  first  column  shape. 

»  You  may  wish  to  rotate  the  view  so  you  are  looking  north. 

a.  Select  COLUMN  from  the  Shapes  puR-down  menu.  A  column  appears 
on  the  ground  plane  to  the  proportions  set  in  layout  and  a  Dimensions 
dialog  window  wHI  appear. 

b.  Position  the  first  column  somewhere  In  the  southwest  comer  of  the  gable 
roof. 

c.  Click  the  left  mouse  key  to  insert  the  column. 

d.  Double  dick  the  right  mouse  key  to  exit  the  Column  command. 

2.  Select  the  vertices  between  which  measurements  are  to  be  taken  to  lo¬ 
cate  the  position  of  the  column. 

a.  Select  TAPE  MEASURE  from  the  Edit  pull-down  menu  to  accurately 
locate  the  column  with  respect  to  the  roof  plane. 

b.  Select  a  southwest  comer  vertex  of  the  roof  plane  with  the  mouse 
pointer.  A  red  dot  wHI  appear  to  highlight  the  vertex. 

»  Note:  The  vertex  selected  Is  the  one  closest  to  the  point  of  the  mouse 
pointer  or  the  center  of  the  cross  hairs. 

c.  Select  the  southwest  comer  vertex  of  the  column  by  clicking  the  left 
mouse  key  when  satisfied.  The  selected  vertex  is  highlighted,  a  dotted 
red  line  will  connect  the  two  selected  vertices,  and  a  Measure  dialog 
window  will  appear.  The  values  therein  represent  the  relationship  be¬ 
tween  the  two  vertices. 

»  Note:  There  are  four  vertices  at  each  end  of  the  column,  not  just  one. 

»  Note:  Switch  to  the  2-D  plan  view  to  verify  that  the  correct  column 

vertex  has  been  selected,  and  then  switch  back  to  the  3-D  view. 

3.  Move  the  column  to  its  correct  location. 

a.  Select  MOVE  SHAPE  from  the  Edt  pull-down  menu  and  handles  will 
appear  on  the  visible  planes  of  the  shapes. 

b.  Use  the  mouse  pointer  to  select  a  hands  on  the  column.  The  column  will 
be  highlighted. 

c.  Move  the  mouse  to  drag  the  column  to  a  position  N-S  of  0.0  foot  and 
E-W  of  0.0  foot. 

»  Note:  Watch  the  dynamic  change  in  values  within  the  Measure  dialog 
window,  rather  than  be  fooled  by  the  position  of  the  column  in  the 
perspective  view. 

d.  Click  the  left  mouse  key  to  fix  the  column  location. 

e.  Double  dick  the  right  mouse  key  to  exit  the  Move  Shape  command. 
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4.  Salad  CANCEL  from  ft*  Measure  datoo  window  to  stop  measuring  be¬ 
ta** n  ft*  two  vertices. 

5.  Duple*!*  the  fret  inserted  column  at  the  northwest  comer  of  the  roof. 

a  Seled  DUPLICATE  SHAPE  from  the  Edt  pull-down  menu.  A  Duplicate 
Shape  daiog  window  wM  appear. 


b.  Enter  lie  following  data: 

N-S  DIRECTION  :  1 

E-W  DIRECTION  :0 

VERTICAL  :  0 

N-S  SPACE  :  19.0  feet 

E-W  SPACE  :  0.0  feet 

VERTICAL  SPACE  :  0.0  feet 


»  Note:  The  Space  value*  represent  clear  distances,  not  centerline 

distances. 

c.  Click  on  OK  and  handes  wM  appear  on  the  visible  surfaces  of  the 
shapes. 

d.  Select  one  handle  on  the  column.  The  shape  will  be  duplicated  one  time 
19  feet  away. 

e.  Double  dick  the  right  mouse  key  to  exit  the  Duplicate  Shape  command. 

6.  Sice  the  two  columns  with  the  bottom  surfaces  of  the  roof  planes. 

a.  Rotate  the  view  of  the  model  to  a  worm’s  eye  perspective  looking  up  at 
the  underside  of  both  roof  planes. 

»  Note:  It  Is  possible  to  verify  the  wireframe  view  by  switching  to  the 

solid  view. 

b.  Select  SLICE  SHAPE  from  the  Edt  puB-down  menu.  Handes  will  appear 
on  the  visible  surfaces  of  the  shapes. 

c.  Select  the  column  diape  to  be  slced  with  the  mouse  pointer.  The  column 
will  be  highlighted. 

d.  Select  the  bottom  surface  of  the  roof  plane  that  intersects  the  oofumn  to 
sice  the  column  with  the  mouse  pointer.  The  plane  is  highlghted  and  the 
column  is  sliced  into  two  parts. 

e.  Select  the  other  cdumn  to  be  sHoed.  It  wi  be  highlghted. 

f.  Select  the  bottom  surface  of  the  other  roof  plane.  The  plane  will  be 
highlghted,  and  the  column  will  be  slced  into  two  parts. 

g.  Double  dick  the  right  mouse  key  to  exit  the  Sice  Shape  command. 

7.  Use  DELETE  SHAPE  to  remove  the  two  unwanted  upper  parts  of  the  two 

columns. 

8.  Duplcate  the  remaining  eight  columns. 

a  Select  DUPLICATE  SHAPES  from  the  Edt  pull-down  menu.  A  Duplicate 
Shapes  daiog  window  wffl  appear. 

b.  Enter  the  following  data: 
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N-S  DIRECTION 
E-W  DIRECTION 
VERTICAL 
N-S  SPACE 
E-W  SPACE 
VERTICAL  SPACE 


0 

4 

0 

0.0  feet 
16.375  feet 
0.0  feet 


c.  CSck  on  OK  and  handes  will  appear  on  the  visible  surfaces  of  the 
shapes. 

d.  Seiect  a  handfe  on  one  of  the  columns.  The  shape  wiH  be  duplicated  four 
times  and  spaced  16.375  feet  apart. 

e.  Select  the  hande  on  the  other  column  and  H  will  be  duplicated  four  times, 
spaced  16.375  feet  apart. 

f.  Double  cflck  the  right  mouse  key  to  exit  the  Duplicate  Shapes  command. 

9.  This  completes  creation  of  the  model. 


F.  Develop  the  open  structure  wind  forces  on  the  gable  roof. 
1.  Select  the  LOADS  AND  DESIGN  tool  palette. 


»  Note:  A  3-D  view  must  appear  on  the  screen  to  be  able  to  calculate 
open  roof  wind  loads. 

2.  Select  WjND  from  the  Loads  puR-down  menu.  A  Wind  Loads  dalog  win¬ 
dow  aril  appear. 

3.  Verify  values  in  the  Wnd  Loads  dalog  window  and  turn  on  OPEN  ROOF. 
Modify  any  values  as  desired. 

4.  Clck  on  OK  for  CASM  to  begin  fndno  the  Open  Roof  planes.  Handes 
wil  appear  on  the  open  planes  found. 

5.  Use  the  mouse  pointer  to  select  one  of  the  gable  roof  planes  to  receive 
wind  loads.  Wind  calculations  are  then  performed  on  both  open  gable 
planes.  A  3-D  depiction  of  the  wind  load  will  appear  on  the  model  when 
calculations  are  completed. 

G.  Manipulate  the  building  model  and  its  wind  loads. 
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Project  j  Carport 

Location  !  Chanuta  AFB  -  Rantoul 

Design  Load  :  TM  5-809-1  1986 

Tina  >  Fri  Sap  13,  1991  9:46  AM 

********************************  wind  Load  ******************************** 


Velocity 

<mph) 

Importance 

Factor 

Exposure 

Width 
Perpend, 
to  Wind 
(ft) 

Length 

Parallel 
to  Wind 
<ft> 

Roof  Typo 

70.0 

1.00 

C 

68.0 

10.0 

Gable 

MW  :  3.00  in  12 

Distanca  to  ocaan  lina  >•  100  ni.  Laa:  3.00  in  12 

************************  opan  Roof  Pressures  (psf )  ************************ 


z  -  h  »  9.25  ft 
Gh  -  1.32 
Kz  -  0.80 

gz  -  0.00256*KZ*(I*V)*(I*V)  -  10.00  paf 
Af  “  [L/cos (thata) ] *B  «  700.8  aqft 
thata  -  14.0  dag  •<  30  dag 
Cf  -  0.6 
F  -  qz*<3h*Cf*Af 


j  Windward  F  " 

5.55  k 

-+ 

1 

|  Leeward  F  - 

-5.55  k 

1 

X  »  0 . 5*L  -  5.00 
w  -  F/Af 

ft 

|  Windward  w  « 

7.92  paf 

1 

|  Leeward  w  - 

-7.92  paf 

1 

Notes  for  opan  roof  pressures! 

Poaltiva  praasuraa  act  toward  surfaces . 

I.  Save  the  building  model  with  Its  wind  loads  applied  for  future  reference. 
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Given:  The  one-story  open  arched  roof  carport  shown  below.  AM  criteria  are  the 
same  as  Example  2. 


ROD  METAL  FRAMES 


- 

4  0  17 

-  68' 

- 

Required:  Determine  the  design  wind  pressures  on  the  roof . 

Solution:  The  source  for  exterior  force  coefficients  is  the  same  as  Example  2. 


A.  Establish  Criteria. 

1.  Input  the  to  Mowing  data  into  the  PROJECT.  REGIONAL,  and  SITE  Crite- 
ria  (Saiog  windows: 


PROJECT: 

REGIONAL: 
SITE  WIND: 


Project  Name 
City /Installation 
State 

Design  Load 
Basic  Wind  Speed 
Coastal 
Importance 
Exposure 

Distance  to  Oceanline 


Carport 

Chanute  AFB  -  Rantoul 
IL 

TM  5-809-1  1986 
70  mph 
No 

Category  1 
Category  C 
100  mile 


B.  Draw  volumetric  model. 

1.  Select  the  DRAW  MODEL  tool  palette. 

2.  Establish  general  layout  requirements  which  are  different  than  previously 
established. 


a.  Use  the  following: 


SNAP  INCREMENT 

:  3  inches 

SNAP  TO  UNITS 

:  on 

SHOWGROUND  PLANE 
GROUND  PLANE 

:  on 

WIDTH 

N-S 

:  100  feet 

E-W 

:  100  feet 

SPACING 

N-S 

:  20  feet 

INITIAL  SHAPE  SIZE 

E-W 

:  20  feet 

N-S  WIDTH 

:  20  feet 

E-W  WIDTH 

:  68  feet 
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HEIGHT  :  5  feet 

PLANE  THICKNESS  :  6  inches 

COLUMN  WIDTH  :  6  inches 

ORIENTATION  :  E-W 

STACK  ON  GROUND  PLANE  :on 
DIRECTIONS  LOCKED  :  none 

Note:  Height  refers  to  the  crown  height  of  the  arch  for  this  example. 

3.  Select  OPEN  BARREL  VAULT  from  the  Shapes  pul-down  menu.  An  open 

barrel  vault  w«  appear  on  the  ground  plane,  and  a  Dimensions  dtelog  win¬ 
dow  will  also  appear. 

a.  Hold  down  the  right  mouse  key  while  dragging  the  mouse  toward  and 
away  from  you  to  elevate  the  vault  a  TRANSLATED  DISTANCE  verti¬ 
cally  of  8.0  feet. 

b.  Click  the  left  mouse  key  to  fix  the  shape  at  that  location.  Another  open 
barrel  vault  wil  appear  on  the  ground  plane  ready  for  positioning. 

c.  Double  dick  the  right  mouse  key  to  exit  the  open  barrel  vault  command. 

4.  Insert  the  first  column  in  the  geometric  model. 

a  Change  the  INITIAL  SHAPE  SIZE  to  reflect  the  column  height  of  8.0  feet 
and  dick  on  OK. 

b.  Select  COLUMN  from  the  Shapes  puH-down  menu  and  ptaoe  the  column 
in  the  souttwvest  comer  of  the  roof  shape. 

c.  Use  TAPE  MEASURE  to  select  the  two  vertices  between  which  meas¬ 
urements  are  to  be  taken  to  locate  the  position  of  the  column. 

Note:  Switch  to  the  2-D  plan  view  to  verify  that  the  correct  vertices  on 
the  roof  and  column  have  been  selected,  and  then  switch  back  to  the 
3-D  view. 

d.  Use  MOVE  SHAPE  to  place  the  column  drectly  under  the  southwest 
comer  of  the  roof  form.  The  N-S  and  E-W  cRstances  in  the  Measure 
dalog  window  should  be  0.0  foot. 

e.  CANCEL  measuring  dtetances  between  the  two  dstances  set  with  Tape 
Measure. 

5.  Duplicate  the  remaining  columns. 

a  Select  DUPLICATE  SHAPE  from  the  Edit  puH-down  menu.  A  Duplicate 
Shape  dialog  window  will  appear. 

b.  Enter  the  foHowing  data: 

N-S  DIRECTION  :  1 

E-W  DIRECTION  :4 

VERTICAL  :  0 

N-S  SPACE  :  19.0  feet 

E-W  SPACE  :  16.375  feet 

VERTICAL  SPACE  :  0.0  feet 


LOADS 
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c.  Click  on  OK  and  handtes  w*  appear  on  the  visible  surfaces  of  the 
shapes. 

d.  Select  a  handle  on  the  column.  The  shape  win  be  dupNcated  nine  times, 
spaced  at  16.375  feet  apart  In  the  E-Wdkection  and  19.0  feet  In  the  N-S 
drection. 

e.  Double  cfick  the  right  mouse  key  to  exit  the  Duplicate  Shape  command. 

6.  This  completes  creation  of  the  model. 


C.  Develop  the  open  structure  wind  forces  on  the  open  barrel  vault  roof. 

1.  Select  the  LOADS  AND  DESIGN  tool  palette. 

»  Note:  A  3-D  view  must  appear  on  the  screen  to  be  able  to  calculate 
open  roof  wind  loads. 

2.  Select  WIND  from  the  Loads  pull-down  menu.  A  Wind  Loads  dialog  win¬ 
dow  will  appear. 

3.  Verify  values  in  the  Wind  Loads  dtelog  window  and  turn  on  OPEN  ROOF. 
Modffy  any  values  as  desired. 

4.  Click  on  OK  for  CASM  to  begin  finding  the  Open  Roof  planes.  Handtes 
will  appear  on  the  open  planes  found. 

5.  Use  the  mouse  pointer  to  select  one  of  the  planes  of  the  polygonal  con¬ 
struction  of  the  barrel  roof  to  receive  wind  loads.  Wind  calculations  are 
then  performed  on  all  of  the  planes  comprising  the  barrel  vault.  A  3-D  de¬ 
piction  of  the  wind  load  will  appear  on  the  model  when  calculations  are 
completed. 
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D.  Mantpulota  th*  building  modal  and  Ha  wind  loads. 

»  Not*:  Analysis  has  boon  portormod  tor  a  90-  and  a  60-dagrsa  wind 
angia.  Uaa  SHOW  loads  to  display  aach  wind  toad  case. 

Wind  Load:  Opan  Roof  (psf) 


Sind  Load:  Open  Roof  (psf ) 


E.  Ganorate  hard  copies. 


I’.l,  .  • 


lIiL 


j  Carport 

»  Chanuta  AFB  -  Rantoul 


Projact  i  Carport 

Location  <  Chanuta  AFB  -  Rantoul 

Design  Load  >  TM  5-809-1  1986 

Tima  i  Frl  Sap  13,  1991  9:57  AM 

*<hHHHr*^#s*(Hiinni***#*#******iHMm  wind  Load  ******************************** 

Valocity  Importance  Exposure  Width  Length  Roof  Type 

Factor  Perpend.  Parallel 

to  wind  to  Wind 

(*ph)  (ft)  (ft) 


70.0  1.00  C  68.0  20.0  Arched 

Crown:  5.0  ft 

Distance  to  ocean  line  >«  100  ml. 

A*  ***  A#  A  A  A  *  AA  #***  A  A  A  AA  *  A  Op#D  Roof  PrfSSUrOS  (pgf  )  ************************ 

*  -  h  -  10.50  ft 
Oh  -  1.32 
Kz  -  0.80 

?z  -  0.00256*Kz* (I*V) * (I*V)  -  10.00  psf 
/L  -  0.25 
Af  -  788.20  sqft 

90  deg  wind 

Windward  half  Cf  -  +0.08 
Leeward  half  Cf  -  -0.58 
F  -  qz*0h*Cf+Af 

I  Windward  F  -  0.83  k  | 

+ - + 

I  Leeward  F  -  -6.03  k  | 

+ - + 

w  -  F/Af 
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I  Windward  w 


I  Laaward  w 


1.06  paf  i 


-7.66  paf  | 


60  dao  wind 

Windward  half  Cf  -  -0.01 
Laaward  half  Cf  -  -1.04 


Windward  F 


-0.10  k 


Laaward  F  -  -10.82  k 


-  F/Af 


Windward  w 


-0.13  paf  j 


-13.73  paf  | 


Notaa  for  opan  roof  praaauraa: 

Poaltlva  praaauraa  act  toward  aurfacaa. 


F.  Save  the  building  modal  with  Ha  wind  loads  applied  for  future  reference. 
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AlAAAhatteAA  IftkA  AfteitiillMi  >a  IftbAA  ^  AtMJ  AjuukljuM  Afk  WAaewaaAA 

r  ■  Mill  >#C10n  qwcrow  Tl#  ItCTWiKy  llM  U  AoM  #ffl|)IOy8  IP  g8tWM#  qsao  10608 

1.  for  Moor,  pool,  oeing,  and  wal  assembles  you  may  design.  SNOW  and  WIND 
load  design,  as  you  have  afrsady  soon,  is  dependent  on  data  input  into  the  three 
CRITERIA  windows.  The  DEAD  LOADS  program,  however,  is  Independent  of  the 
CRITERIA  menu  and  Us  sea  o  dated  pop-up  dtetog  windows.  A  volumetric  model 
dose  not  need  to  be  drawn  to  create  dead  load  assembles. 


Select  the  LOADS  ANO  DESIGN  Tool  PNette.  You  may  then  proceed  to  LOADS  on 
the  Loads  and  Design  menu  ber  and  acral  down  to  ROOF  /DLL  FLOOR  /DU. 
CEILING  (DLL  or  WALL  (DU.  The  other  option  is  to  select  sifter  of  the  four 
respective  Icons  from  Vie  Loads  and  Design  Tool  Palette. 


ROOF 


FLOOR  CEILING  WALL 


negardtoaa  of  Vie  option  preferred,  dick  the  left  mouse  key  on  the  desired  Dead 
Load  and  highlght  It  The  accompanying  pop-up  dMog  window  wtt  appear,  and 
you  are  ready  to  develop  the  material  weights  for  the  assembly.  Many  system 
assembles  can  be  generated  for  a  given  project.  They  can  be  stored  and  retrieved 
as  needed.  The  Mtowing  examples  wM  take  you  stop  by  step  through  dead  load 
calculaMons  for  wood,  steel,  and  concrete  floor  and  roof  assentolee. 


a  Floor  Assemblies 


Given:  The  floor  assembly  shown: 


1/  2"  Quorry  tile 

Portltlons  (min  -  stl  stud) 

2  1/2"  Normol  weight  concrete 

1  1/2*  20  go  Deck  (form) 

32’  Span  Joists  •  2'-0"  o.c. 

Mechanical  k  electrical 

Suspended  celling 
(channels  tc  tile) 
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Required:  Cateukrte  the  total  assembly  dead  load  and  save  as  ENTRY-TYPE  1 
Solution: 


1.  Soled  LOADS  from  the  too  menu  bar  and  scrol  to  FLOOR  (DU  or  select 
the  FLOOR  (DL)  ICON  from  tfw  tool  palette.  A  FLOOR  (DL)  pop-up  da- 
log  window  wM  appear. 

2.  Type  ’Entry-Type  1  ’  over  tire  WghBghted  current  name. 

3.  Input  the  assembly  materials. 


a  Move  the  mouse  pointer  to  a  required  data  window  button. 

b.  Click  tire  left  mouse  key  and  a  pop-up  dalog  window  wfll  appear  showing 
a  1st  of  possfcie  materials. 


PH 


|EiWf  -Typal 


Tj>P« 


a 


Etocbical: 

Fta  PldacOan: 
CMbv 


BaalSIaa, 

rannen. 

— I  PartHI** 

FlnWc 

■  SO  pH 

91-100  pO 

101 -290  pO 

Mi.in 

os 

6.0 

OmE: 

120 

26.0 

Stadias 

!] 

iii 

Hskaacd: 

0.0 

□  AalgnMOboc 


rout  [at  1 
I  fl*  I  l&nc«l| 


» 


c.  Scroll  the  pop-up  cRaiog  window  list  for  the  desired  material. 

d.  Place  the  mouse  pointer  on  that  material  and  dick  the  left  mouse  key  to 
highlight  your  choice. 

e.  Cflck  on  OK.  Your  material  choice  and  Its  correspondng  weight  win 
appear  in  the  Type’  box  and  ’psf  box.  The  TotaT  box  wM  automatically 
sum  the  weights  of  all  current  choices. 

Note:  An  alternate  approach  is  to  select  the  material  by  double  click¬ 
ing  on  the  highlighted  material.  This  avoids  having  to  also  click  on 
QK. 


f .  Complete  the  tiling  in  of  all 

Partition 

Finish 

Deck 

Structure 

Mechanical 

Electrical 

Fire  Protection 

Celng 


Type’  boxes  as  foRows: 

:  0-50PLF 
:  1/2"  quarry  tie 
:  MTL  DK  1 .5/  NLWT  2.5 
:  Steel  bar  jst.32’@2' 

:  Mech  a/c  ducts  (3  psf) 

:  Elect/ Lighting  (2  psf) 

:  none  required 
:  Susp.  Chnl./  Trie 
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upon  oomMon  of  tM  wMm  i  total  weight  of  53.3  oof  wl  iiM  in  to  ’totaf 
box.  You  can  adH  or  chanoa  anv  Ham  in  a  twa'  or  'oaf  box.  aa  described  in 

naaPna  iwai  vaa ■  wav  vn  vn»w<Mw  wiij  i^arii  ai  w  ijirv  vi  fnn  wny  wwavaarwi  at 

tw  RfaHABiCE  chapter  of  tw  Reference  Manual.  The  FLOOR  (DL)  win- 

^Lua  BlhAl  Lukia  AJI  (b|uu^| 

oow  mourn  siwM  aa  naan. 


Tja« 


Ml 


o-oopo 

1.0 _ 

Quany  TV*  \tT 

SLi 

MTL  OK  1.5/NLWT  2.9 

□ 

36.0 

SM  B«  J*t  32<#2' 

□ 

4.5 

Mach  A/C  Duct* 

a 

3.0 

ElaclAJgMng 

a 

2.0 

□ 

0.0 

Swp  CM/TOt 

m 

2.0 

[~1  Asaign  AH  EVxn 


Tout;  153.3 


»  Floor  aaaamblies  are  automatically  savad  for  aach  unique  fkx>r  name. 

Uaa  the  Floor  Name  drop-down  list  to  view  and  edit  other  floor 

assemblies. 

4.  Select  OK  after  you  completed  entering  Boor  assembftoo  to  return  to  the 
CASM  program  window. 

The  other  two  options  in  the  Floor  (DL)  dtalog  window  will  be  addressed  later. 
Briely  they  are: 

•  Select  Assign  AN  Floors  to  apply  the  load  to  all  floor  planes  when  using  the 
ASSIGN  option. 

•  Select  CANCEL  to  not  save  the  changes  to  Hie  currant  floor  name. 

•  Select  ASSIGN  to  place  the  current  floor  DL  shown  in  the  window  on  a  floor 
plane  in  ttte  buMng  model.  The  next  chapter  wM  perform  this  operation. 

»  All  the  aseemblies  will  be  printed  at  the  end  of  thle  section. 
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Given:  The  floor  assembly  shown: 


25/32  Maple  Floor 
on  Sleepers 


NLWT  Concrete 


Indirect  Lighting 
(2psf) 


Required:  Develop  the  total  dead  weight  of  the  given  assembly  and  name  it 
GYM-Type  2. 

Solution: 


> 


This  example  proceeds  the  same  as  Example  1,  except  none  of  the  components 
exist  in  the  materials  database,  and  you  must  create  them. 

1.  Select  FLOOR  (DL)  from  the  Loads  pul-down  menu  in  the  Loads  and  De¬ 
sign  tool  palette.  The  last  entered  assembly  wW  appear  on  the  FLOOR 
(DL)  pop-up  ddog  window. 

2.  Type  over  the  present  NAME  and  enter  GYM-TYPE  2. 

3.  Delete  the  PARTITION  TYPE’ and  PSF.’ 

&  Select  the  Partition  data  window  button.  The  pop-up  dialog  window  of 
materials  wl  appear. 

b.  Scroll  the  pop-up  dalog  window  for  the  blank  0.0. 

c.  F*1ace  the  mouse  pointer  over  that  selection  and  click  the  left  mouse  key 
to  highlight  your  choice. 

d.  CSck  on  OK.  The  partition  type  wM  become  blank  and  0.0  psf  wfll  be 
inserted. 

4.  Replaoe  the  FINISH  material  and  weight  with  1"  hardwood. 

5.  Repeat  step  3  for  DECK  to  dear  the  TYPE’  box  and  place  0.0  in  the 
’PSF  box 

6.  Replace  the  STRUCTURE  material  and  weight  with  the  concrete  pan  joist 
proportions  given.  ScrdHng  the  choices  in  the  pop-up  dalog  window  re- 
veais  that  the  closest  choice  is  Cone  Pan  12+3x5+20  weighing  74.0  psf. 
Select  it  and  edt  the  TYPE’  and  ’PSF  boxes  to  read:  CONCPAN 
12+3x6+20  weighing  78  psf.  An  alternate  approach  would  hare  been  to 
merely  write  in  the  entire  description  of  the  Rem  and  Rs  new  weight 


3-94 


DEAD  LOAM 


LOADS 


7.  Data*  MECHANICAL  TYPE  description  and  place  0.0  in  tie  PSP  box 
as  In  alap  3. 

8.  Leave  tie  ELECTRICAL  boxes  as  fiey  are. 

9.  Delete  CEILING  TYPE*  deecripton  and  plaoa  04  in  tie  ’PSP  box  as  in 
slap  3.  Tha  new  aaaambly  FLOOR  (DL)  window  wt*  look  as  folows: 


»  You  will  salact  ASSIGN  to  placa  tha  currant  floor  DL  shown  in  the 
window  on  a  floor  plane  In  the  building  model  later.  The  next  chapter 
wiM  perform  this  operation. 

10.  Use  the  Name  drop-down  1st  to  review  aN  the  saved  FLOOR  (DL)  assem¬ 
bles  for  your  project 

11.  EdW  either  assembly,  or  select  OK  to  end  the  development  of  floor  dead 
load  types. 

»  The  hard  copy  will  be  printed  at  the  end  of  this  section. 


LOADS 
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■  Roof  Assemblies 


Given:  The  wood  framing  section  shown: 


Concrete  Shingles 

1/2"  OSB  Sheathing 

12"  Bott  Insul. 
(fiberglass) 

2x12  ©  16"  o.c. 

1"  Cedar  Lop-siding 


Required:  Calculate  the  system  dead  weight  and  save  as  HOUSE-TYPE  1 . 
Solution: 

It  is  assumed  that  you  now  have  an  understanding  of  the  process  and  it  is  assumed 
that  you  can  bring  up  the  ROOF  (DL)  pop-up  (falog  window  and  enter  the  new 
name. 

1 .  Enter  the  following  ROOF  (DL)  TYPE’  and  ’PSF  items: 


Name 

:House  -  Type  1 

Roofing 

:Concrete  shingles 

9.5 

Deck 

:CSB  &  Waferbrd  1/2" 

1.7 

Structure 

:2x12@16" 

3.2 

Insulation 

:Fiberglass  batt  12’ 

3.6 

2.  Scroll  the  ceiling  choices  and  select  CANCEL  since  Cedar  Lap  Skfing  is 
not  listed.  Type  in  the  material  and  its  2.0  psf  weight. 

3.  Select  SAVE  to  store  the  assembly.  The  completed  dialog  window  looks 
as  follows: 
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B 


Hmm 

|  House  -  Type  1 

Z3H 

Type 

psf 

Reefing: 

{Concrete  Shingles 

"ICO 

9.5  { 

Deck: 

loss  tWafoiM  1/2" 

□□ 

1.7  | 

Stmctura: 

|Wood  2e12  •  16 

□ID 

3.2  | 

Mechanic  si: 

1 

□(D 

0.0  { 

Electrical: 

1 

□(0 

0.0  1 

Fit*  Protectant: 

1 

□ID 

0.0  j 

Insul  eBoo: 

|FTho»gjsM  Batt  12" 

□ID 

3.6  ( 

CO** 

|  Cadet  Lap  Sklng 

□ID 

2.0  | 

□ 

Total: 

20.0  | 

I  I  I  a*  I  |  £ancaT| 


»  You  will  select  ASSIGN  in  the  next  chapter  to  place  the  current  roof 
DL  shown  In  the  window  on  a  roof  plane  in  the  building  model 

4.  The  total  weight  of  this  assemblage  of  components  is  20.0  psf  acting 
downward  along  the  slope. 

»  Note:  The  computer  will  calculate  the  projected  load  value  during 
analysis. 


Given:  The  steel  joist  framing  section  shown: 


Ballasted  Single-Ply  Roofing 


Rigid  Tapered  Insul  3"  -  7" 
(use  5"  average) 


1  1/2"  Metol  Deck  -  20  go 

Metal  Ducts:  1  psf 

24'  Span  Joists  O  4'-0"  o.c. 

Electrical:  1  psf 

Wet  Sprinkler  System:  2  psf 
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Required:  Calculate  the  total  dead  weight  of  the  given  assembly  and  name  H 
MECH.RM-TYPE  2. 

Solution: 

1.  Edt  the  previous  ROOF  PL)  window  writh  the  following  data: 

Name  :  Mech.RM-Type  2 

Roofing  :  Single-ply/  BaXast  12.0 

Deck  :  Steel  1-1/2  -20  ga  2.5 

Structure  :  Steel  bar  jst.  24'@  4’  1.8 

Mechanical  :  Mecha/c  ducts  1.0 

Electrical  :  Elect/ Lighting  1.0 

Fire  protection  :  Sprinklers  -  wet  2.0 

(must  edit  the  ’PSP  box  to  change  the  0.6  to  2.0) 
Insulation  :  Rigid  roof  insul.  5"  4.0 

(must  change  the  database  value  of  6  to  5  and  4.8  to  4.0) 
Ceiling  :  none 

2.  The  TOTAL  system  weight  of  24.3  psf  Is  shown.  A  sample  ROOF  (DL) 
window  foflows: 


»  You  will  select  ASSIGN  in  the  next  chapter  to  place  the  current  roof 
DL  shown  in  the  window  on  a  roof  plane  in  the  building  model. 

3.  Select  the  drop-down  list  button  to  review  all  the  saved  ROOF  (DL)  as¬ 
semblies. 

4.  Select  OK  to  return  to  the  cleared  CASM  program  window. 
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■  Ceiling  Assemblies 

Many  times  in  bie  design  of  busses  it  is  advantageous  to  separate  top  chord 
and  bottom  chord  dead  loads  and  Nve  loads.  This  is  typical  in  wood,  but  also 
in  steel  trusses  tor  toora  or  roots.  Interstitial  trusses,  used  most  often  in  hospitals, 
also  require  separation  of  top  and  bottom  chord  loads;  however,  since  these  oeWng 
assembles  also  combine  with  flooring,  they  are  best  treated  as  a  FLOOR  (DL). 
Thus,  they  are  the  buss  exception.  Atypical  example  of  a  CEILING  (DL)  would  thus 
be  the  bottom  chord  of  a  wood  buss. 


Given:  The  bottom  chord  of  a  metal  plate  connected  wood  buss  for  a  residential 
applcation. 


2x6  Truss  O  24"  o.c. 
6"  Bott  Insulation 
5/8*  Gypsum  Board 


Required:  Prepare  the  bottom  chord  dead  load  for  the  truss  rubricator  and  Ms 
engineer. 

Solution: 


1 .  Bring  up  the  CEILING  (DL)  pop-up  dak>g  window  and  input  the  following 
data: 


Name  :  House-Type  1 

Mechanical  :  none  0.0 

Electrical  :  Elect/ Lighting  1.0 

Fire  Protection  :  none  0.0 

Insulation  :  Fiberglass  batt  6*  1.8 

Structure  :  Half- 2x6  truss  @  24"  1.5 

Ceffng  :  Gypsum  5/8*  3.1 


2.  A  completed  window  should  look  as  foHows: 
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*  <- 1 1 1 1 1 <|  |in  | 


House  -Type  1 


B 


’IN 


Mechanical: 

Electrical: 

Fire  Protection: 
Insulation: 

Structure: 

Ceding: 


E 

Elect /lighting 

□ 

1 

E 

Fiberglass  Batt  6” 

[7 

HaM  2x6  trust  9  24" 

[>" 

Gypsuai  5/8" 

m 

pel 


□  Assign  AN  Ekmrs 


Cancel  I 


0.0 

1.0 

0.0 

1.0 

7.4 

» 


You  will  select  ASSIGN  In  the  next  chapter  to  place  the  current  ceiling 
DL  shown  in  the  window  on  a  floor  plane  in  the  building  model. 


3.  Select  OK  to  return  to  the  cleared  CASM  program  window. 
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■  Wall  Assemblies 


The  weight  of  wel  eeeetnMee  is  prepared  in  a  simRar  fashion  to  that  of  floors, 
roofs,  and  oeWnga.  The  wal  weights  wfl  be  in  PSF  and  must  merely  be 
muMpied  by  (he  wal  height  to  obtain  Hneer  loads  in  PLF,  or  merely  multiplied  by  the 
wal  area  to  obtain  the  total  wal  weight  in  pounds.  When  the  load  is  assigned,  the 
computer  wfl  calculate  the  Hneer  load  of  the  assembly. 


Given:  Wal  section  shown  below: 


4"  Brick  Veneer 
1"  Exp.  Poly-  Ineul. 

(Pinkboord) 

4"  Fiberglass  Bott 
Insulation 

1/2"  Drywall 


Required:  Determine  wcM  weight  in  PSF  and  name  it  EXT.WALL-TYPE  1 . 
Solution: 


1.  Select  WALL  (DL)  from  the  Loads  puMown  menu  or  from  the  icon  on  the 
Loads  and  Design  tool  palette.  The  WALL  (DL)  pop-up  dfetog  window  wW 
appear. 

2.  Enter  the  folowing  TYPE  and  ’PSF  items: 


Name 

:  ExtWW-Typel 

Finish 

:  Brick  veneer  4* 

40.0 

Sheathing 

:  r  rigid  ineul.  (pinkbrd)  0.2 

Structure 

:  2x4  ©16' 

1.5 

Insulation 

:  fiberglass  bait  4' 

1.2 

Finish 

:  Gypboard  1/2* 

2.5 

3.  A  completed  window  should  look  as  follows: 


LOADS 


DEAD  LOADS 


»  You  will  select  ASSIGN  In  the  next  chapter  to  place  the  current  wall  DL 

shown  in  the  window  on  a  floor  plane  in  the  building  model.  You 
would  select  Assign  All  Floors  to  apply  the  load  to  all  floor  planes 
when  using  the  ASSIGN  option. 

»  The  next  wall  assembly  can  be  prepared  by  directly  changing  values 
in  the  current  WALL  (DL)  assembly  window.  It  is  necessary  to  Insert 
a  new  name,  unless  It  Is  desired  to  Just  replace  the  existing  assembly. 

4.  Select  OK  to  return  to  the  cleared  CASM  program  window. 

5.  Obtain  a  hard  copy  of  the  assemblies. 

a.  Select  File  from  the  CASM  top  menu  bar  and  scroll  down  to  PRINT 
DATA.  The  Print  Data  pop-up  dialog  window  will  appear. 

b.  Place  an  ’X’  in  the  DEAD  A  LIVE  LOADS  option. 

c.  Remove  the  'X'  in  all  other  output  options.  This  will  only  print  the  Loads 
assemblies. 

d.  Place  an  Xin  the  boxfor  either  PRINT  TO  PRINTER  or  PRINTTO  FILE. 

e.  Click  on  OK  and  if  you  selected  PRINT  TO  PRINTER,  your  printer  will 
be  activated.  If  you  selected  PRINT  TO  FILE,  you  will  be  placed  in 
NOTEPAD. 

»  Note:  See  the  Printing  Project  Criteria  Data  in  this  Tutorial  Manual  for 
more  information  on  the  PRINT  DATA  command. 
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LOADS 
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Wall  Daad  Loads 


Nama  >  Ext  .Wall-Typa  1 


Typa 

psf 

Finish 

i  Brick  Vanaar  4* 

40.0 

Shaathing 

Structura 

i  1*  Rigid  Insul  pnkbd 
i  Wood  Stud  2x4(1 e 

0.2 

1.5 

Insulation 

t  Fibarglass  Batt  4* 

1.2 

Finish 

«  Oypboard  1/2" 

2.5 

Total 

t 

45.4 

mmm  woof  yyi  lo*d 


MINIMUM  ROOF  LIVE  LOAD 

F'l^tebaato  minimum  roof  Iva  load  for  members  supporting  9at,  pitched,  or  orched 
1  roots  is  20  paf  as  prescribed  in  AN8I-A58.1 -1962 and  died  in  TM  5-809-1 1966 
mmooiQ  8i  m  Mgmng  01  vw  cntptsr.  i  i#ouction8  to  um  aj  por  are  a  function 
of  fro  horizontal  projected  tributary  aroa  canted  by  the  member  and  8ie  roof  slope. 
The  Mowing  example  luatrstes  this  provision  as  sat  up  in  CASM. 


Given:  An  industrial  buMng  framed  with  repetitive  beys  at  20  foot  on  cfe-fer.  The 
roof  is  Iramsd  with  60-ioot  span  trusass  in  sach  bay.  The  top  chord  slops 
is  3  in  12  eroaHng  alow  sloped  gable  roof.  This  •xample  can  be  found  in 
TM  5-809-1 1966  on  pogs  C-2. 

Required:  Datsrmins  iha  minimum  Ivs  load  to  bo  cantsd  by  sach  Suss. 
Solution: 


A.  Eatabiiah  Crttoria. 

1.  Incut  tha  Mowing  data  into  the  PROJECT  dtoion  window: 

PROJECT:  Project  Name  :  Industrial  BuHdng 

CHy/lnsMation  .  Vicksburg 
State:  :  MS 

Dssign  Load  :  TM  5-809-1  1966 

»  Note:  This  la  tha  minimum  information  raquired  to  do  minimum  roof 
live  load  calculations. 

B.  Draw  volumetric  modal. 

1.  Select  the  DRAW  MODEL  tool  pdette. 

2.  Establsh  general  layout  requirements  which  are  dHferent  than  previously 

_ 1-t.M-l _ « 

eoxaomnea 


&  Use  iho  Mowing: 

OERNE  UNITS(snap  increment):  6  inches 
SNAP  TO  UNITS  :on 

SHOW  GROUND  PLANE  :on 

GROUND  PLANE 


WIDTH  N-S 

100  feet 

E-W 

100  feet 

SPACING  N-S 

20  feet 

E-W 

20  feet 

INITIAL  SHAPE  SIZE 

N-S 

80  feet 

E-W 

60  feet 

HEIGHT 

20  feet 

ORIENTATION 

N-S 

STACK  ON  GROUND  PLANE 

on 

DIRECTIONS  LOCKED 

none 

MINIMUM  ROOF  LIVE  LOAD 


3.  Ptaoe  a  CUBE  on  fr  ground  plana  wfih  the  required  dknenelona. 

4.  Draw  tie  gable  roof. 

a  Turn  on  STACK  ON  LAST  SHAPE. 

b.  Stack  a  PRISM  on  the  cube. 

c.  LOCK  tw  N-S  and  E-Wdroctona. 

d  Use  the  DRAG  EDGE  command  to  make  the  roof  slop*  3  in  12. 

a.  UNLOCK  the  N-S  and  E-W  drectiona. 


5.  Draw  roof  structural  olomonto. 


»  If  unfamiliar  with  (hawing  structure,  refer  to  Wind  Load  Example  1, 
step  6,  Floor  Framing  Scheme  la  step  E-4,  or  the  CASM  Reterence 
Manual. 

a  Select  INCLINED  STRUCTURAL  PLANE. 

b.  Select  DRAW  STRUCTURE  tool  palette. 

c.  Select  DEFINE  GRID  from  the  Grid/Open  pufi-down  menu. 

N-S  Spacing  20  feet 
E-W  Spacing  29  feet 

d.  Select  TRUSS  -  CUSTOM  from  the  Surf/Une  puN-down  menu. 

e.  Define  area  to  draw  trusses  by  selecting  handes  in  clockwise  order  to 
define  *>e  entire  area  of  the  inclined  plane. 

f.  Set  tie  truss  Spacing  to  20  feet. 

g.  Set  the  Orientation  to  E-W. 

h.  Turn  OFF  Draw  Surface. 

i.  Click  on  SAVE.  The  Truss  -  Custom  cRaiog  window  wifl  appear. 


ImMi  Own*  Sid*  of  Hoof: 

IS 

DapW  At  Sappart: 

|o.oo  |w 

Soisaors 

faro-!* 

1  Ife!  1  Iticall 

j.  Turn  on  INCLUDE  OPPOSITE  ROOF.  Leave  depth  and  scissors 
heights  at  0.0  feet 

k.  Click  on  OK. 


*****  ;•«'  i  VJP^ 


mm*M  woof  live  load 


LOADS 


9.  I  ni  OOVV^MNN  GIMMVI  Of  VI#  nlOCM  MXI  VIMflOn  OT  rOOV  VU8806. 

C.  Determine  the  minimum  roof  Hve  load  tor  a  typical  roof  truss. 

»  Note:  You  must  be  In  a  2-D  view  of  •  selected  plan*  on  the  3-D  model 
to  be  able  to  apply  a  minimum  roof  Hve  load.  You  cannot  be  in  a  34), 

AlkkjaAlAlft  gaai  aaaAIam  >jAaa> 

ptsvlf  MWVIHH1,  Ot  vVCflOn  VIoWi 

1.  Sated  the  LOADS  AND  DESIGN  tool  palette. 

»  Note:  Thiels  a  view  of  the  true  width,  not  a  view  of  the  protected  width. 

2.  Sated  MIN.  ROOF  (LLi  from  iha  Looda  pul-down  manu.  A  Minimum  Roof 
(LL)  dtelop  window  wM  appear. 


. . .  limit  it  !  | 


SI  Add  oppmfte  tide  of  roof 
Output  Fit:  lTWUSSMIN.TXT  | 

i  M  1  i  c-~-t  i 


3.  Turn  on  ADD  OPPOSITE  SIDE  OF  ROOF. 

4.  ModKy  the  Output  Ffle  name  to  TRUSSMIN.TXT  and  dfck  on  QK.  A 

Tributary  Area  dtalog  window  wil  appear. 

a  Use  the  mouse  pointer  to  sat  thalowar  left  comer  of  the  tributary  area  to 
be  created.  Place  10  feet  from  the  left  edge  and  cftck  the  left  mouse 
key. 

b.  Dreg  the  mouse  pointer  to  create  a  tributary  area  with  a  tributary  width 
of  20  teet  and  a  length  equal  to  the  width  of  the  roof  plane. 

»  Note:  The  tributary  area  Is  a  projected  area  above  the  2-D  plane. 


a  Cftck  the  left  mouse  key  to  fix  the  tributary  area  Calculation  then  begins. 
The  minimum  root  live  load  and  Ms  name  wi  appear  on  the  2-D  plane 
within  the  drawn  tributary  area 


5.  CMck  on  CANCEL  to  exft  the  Minimum  Roof  Uve  Load  command. 

D.  Manipulation  of  the  building  model  and  Ha  loads. 

1.  For  detafls  on  the  following  abbreviated  commands,  refer  to  steps  D-1 
through  D-7  in  Snow  Load  Example  1. 

a  Zoom  the  graphics  on  the  screen. 
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MINIMUM  ROOF  LIVE  LOAD 


b.  Pan  if  screen  Image 

c.  View  -*  Perspective  3D 
d  View  ->  Sold  Object 

a.  Rotate  3D  view 
1 .  Acjuet  tie  viewing  height 
g.  Adjust  the  viewing  dtetance. 
•  uwwfauon  or  nira  copira. 

Miniaua  Roof  Li««  loads  (psf ) 


1.  Print  a  2-D  section  and  calculations.  For  detals  on  Ihe  folowing  abbrevi¬ 
ated  commands,  refer  to  steps  E-1  through  E-4  of  Snow  Load  Exanple  1 . 
a  View  ->  Section 

b.  File -»  Print  Screen 

✓  Printer 
OK 

c.  File  Print  Data 

✓  Min  Roof  LL 

✓  Print  to  File 

✓  Execute  Notepad 
OK 

d  Notepad  — » File  — »  Page  Setup 
Left  Margin :  0.5 
Right  Margin :  0.0 
OK 

e.  Notepad  -*  File  -*•  Print 

f.  Notepad  -» File  -» Exit 
Example  1  Sample  Output  : 

Project  s  Industrial  Building 

Location  :  Vicksburg 

Dasign  Loads  TM  5-809-1  1986 

Tina  s  Tus  Jan  30,  1990  10:48  PM 

***********************  Minimum  Roof  Liva  Load  (Lr)  ********************** 

Tributary  araa  (At)  s  1200  sf 
Roof  slopa  (F)  s  3.00  in  12 

Lr  -  20*R1*R2  >-  12 
At  >-  600  R1  -  0.60 

r  <-  4  R2  -  1.00 

Lr  -  12.00  psf 
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minim*  Lr  «  12  p af 


|  Lr  »  12.00  pnf  j 

Chock  minim*  roof  Xivo  load,  Lr,  against  minimum  anow  doaign  loada. 

Additionally,  for  tha  doaign  of  secondary  mamhora  auch  aa  roof  docking  and 
raftora,  a  coneontratod  livo  load  with  250  lb a  uniformly  diatributod  over 
an  aroa  of  2  foot  aquare  <4  aqft)  will  bo  included.  Tha  coneontratod  load 
will  bo  locatod  ao  aa  to  produce  tho  maximum  atroas  in  tho  metabor. 

F.  Saw*  tha  buikting  mocM  with  tta  minimum  Itva  load  appHad  for  future 
rafaranca. 


1.  Salact  SAVE  from  tha  FMa  pul-down  menu  on  the  CASM  menu  bar. 

2.  Type  in  Flename:  MV4ROOF.BLD. 

3.  Click  mouse  on  SAVE. 


LOADS 


LIVE  LOADS:  OCCUPANCY 


LIVE  LOADS:  OCCUPANCY 

This  section  descrfoes  the  procedures  used  by  the  CASM  program  to  generate 
uniformly  dtetribirted  floor  occupancy  Hve  loads  for  dHferent  projacts.  This 
version  of  CASM  addresses  occupancy  live  loads  based  on  the  provisions  staled 
In  the  TM  5-809-1  manual  only. 


H  is  not  necessary  to  select  a  Design  load  code  from  the  PROJECT  CRITERIA 
window  to  prepare  occupancy  live  loads,  as  it  was  for  SNOW  and  WIND  loads.  It  is 
not  necessary  to  draw  the  geometric  model  to  create  a  1st  of  occupancy  Ive  loads 
for  the  b;Skflng. 


A  typical  procedure  for  creating  the  occupancy  live  bad  list  for  the  buikino  is  as 
follows: 

1.  Select  the  LOADS  AND  DESIGN  tool  ptfette. 

2.  Select  Loads  from  the  menu  bar  and  scroll  down  to  OCCUPANCY  ILL). 
Click  on  this  highlighted  choice  with  the  left  mouse  key.  The  typical  alter¬ 
nate  approach  is  to  select  the  occupancy  live  load  icon  from  the  LOADS 
tool  palette.  An  OCCUPANCY  (LL)  pop-up  dtaiog  window  wM  appear. 


3.  Drag  the  mouse  pointer  to  the  ADD  box  and  dick  on  the  left  mouse  key. 
This  will  activate  the  occupancy  live  load  selection  list  in  the  owrlay  pop¬ 
up  dtaJog  window. 

4.  Use  the  scroll  bar  arrows  to  scan  the  list  for  desired  choices. 

5.  Use  the  mouse  pointer  to  select  a  choice. 

6.  Double  cfick  the  left  mouse  key  or  single  dick  and  then  dick  on  OK.  The 
occupancy  live  load  will  appear  in  the  OCCUPANCY  (LL)  window. 
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NUVv*  vnHVli  ntw  wSO  i*M|p^niUvv  Btw  IOHWWm 

■MyUlAjkAIAAA  A  P^MBteftaM&tete  •gukAASA  JM  4|tA  AMI 

ripiiNniv  i  remmotr  not#  inss  ■ppwri  on  wm  oci 
It  selected.  CHek  on  OK  to  remove  the  note. 


by  a  latttr  which 
tan  whan  tht  load 


s.  VsitoMs  4— if  lak.  Increase  may  fee 
W  Mtasaary. 

nm 

7.  To  modify  tie  Rve  load  magnitude  or  name,  or  view  the  note: 

a.  Double  dick  the  left  mouse  key  on  the  live  load  name.  A  pop-up  ddog 
window  wM  appear. 


a.  Variable 
necessary 


load.  Increase 


b.  Change  the  name  or  pel  as  desired. 

c.  Select  OK  when  satisfied  or  CANCEL  to  not  save  the  change. 

8.  Repeat  the  process  as  many  times  as  required  to  create  a  list  of  the  pro¬ 
ject's  uniformly  dstributed  live  loads. 

9.  Decide  if  She  load  reductions  are  to  be  appRod  to  aR  the  loads  listed. 

a  Select  LLR  GUIDELINES  for  the  code  criteria  to  aid  your  decision 


IMfonW  attributed  Ivu  load*  lot  supporting  awmbers;  La.,  two-wap 
slab.  baa*,  gbdat  or  coheanr  having  an  influence  area  of  400  *q  It  or 
mote  wap  ba  raducad  with:  L  *  Lo*(0.25+{15/«qrt|Ai))] 

Tha  raducad  design  Sva  load  wl  not  ba  la**  than  502  of  tha  unit 
fiva  load  for  aiaadian  tupporting  ana  Hoof,  not  la**  than  402  of  tha 
uni  fiva  load  fat  nerobar*  supporting  two  or  more  Hoar*. 

Excaptions:  For  fiva  load*  la**  Own  100  psf,  no  reduction  is  permit¬ 
ted  for  a  amber*  supporting  Hootfs)  in  the  fofiowing  areas: 


•garages  [ascopt  where  2  at  more  Hoot*  are  supported] 


For  fiva  toad*  greater  than  100  psf  and  for  garages  used  for  passenger 
cars  otdp.  no  reduction  is  permitted  for  msmbsi*  supporting  one  Hoot; 
hearavar.  whore  two  or  surra  Roots  ate  supported,  a  202  reduction  is 


b.  Place  an  X’  next  to  APPLY  LIVE  LOAD  REDUCTION  to  have  the 


reductions  automatically  calculated  during  analysis. 


LIVE  LOADS:  OCCUPANCY 


»  Not*:  H  Is  not  possible  to  have  live  load  reduction  apply  to  only  a 
select  lew  loads  from  the  Hst. 

»  Select  ASSIGN  ALL  FLOORS  to  apply  the  load  to  all  floor  planes  when 
using  the  Assign  option. 

»  Select  ASSIGN  to  apply  the  highlighted  live  load  from  the  list  on  a  floor 

plane  In  the  building  model.  This  process  is  performed  In  the  next 
chapter. 

10.  When  finished,  select  STOP  to  return  to  a  dear  CASM  program  window. 

»  Your  live  load  choices  can  be  saved  to  a  file  according  to  procedures 
described  in  the  REFERENCE  and  OVERVIEW  chapters  of  the  Refer¬ 
ence  Manual.  The  following  example  illustrates  the  application  of  the 
discussion  described  above. 


Given:  A  four-story  multiuse  facility  that  wHI  be  designed  based  on  the  TM  5-809-1 
1986  Loads  Manual  contains  the  following  functions: 

Offices  (3  stories) 

Corridors  (main) 

Files  and  storage 
Lobbies 

Lecture  haH,  Meeting  room  w/  movable  seals 

Diningroom 

Parking  garage  (1  story) 

Kitchen 

Required:  Prepare  a  list  of  live  loads  for  the  project.  Live  load  reductions  are  to 
be  taken  for  all  live  loads.  The  Files  and  Storage  live  load  should  be 
increased  to  90  psf.  Sava  the  list  in  a  file  called  OFFICE.BLD. 

Solution: 


1 .  FoHow  the  steps  outlined  above  to  create  the  project’s  live  load  list.  The 
completed  OCCUPANCY  (LL)  window  wHI  look  as  follows: 


Hi  i  1 1 1 1 ; » r 1 1 "V  1 1  I  I 


Office  Offices  50 

Office:  ConMof  (asetel  100 

Office:  Fite*  l  ttosage  90  4 

Office:  Lobbies  100 

Attcetete:  Movable  teal*  100 

Dining  looms  100 


ptf 


0  Apply  Live  Load  Reduction 
G  Assign  A*  Flows 


LLR  RusdeBne* 


] 


AJd^J  ^ajuiJ 


LIVE  LOADS:  OCCUPANCY 


2.  Sated  STOP  and  return  to  the  dew  CASM  program  window. 

3.  Sava  tha  prof**  lv*  load  Ratio  a  flte. 

a  Sated  tha  Fie  pul-down  menu  from  the  CASM  top  menu  bar  and  select 
SAVE.  A  pop-up  dalog  window  wM  appear. 

b.  Typa  In  tfie  projact  Manama:  OFFICE. BLD 

c.  Sated  OK.  The  filename 'unfHtetf  at  the  top  of  the  CASM  window  will  be 
repteoed  wtlh  the  new  filename. 

4.  Print  the  proved  Hve  load  list 

a  Seted  FSe  pul-down  menu  again  and  aeled  PRINT  DATA.  The  Print 
Data  dteteg  window  wH  appear. 


b.  Seted  DEAD  A  LIVE  LOADS  and  PRINT  TO  FILE. 

c.  Enter  the  filename:  OFFlCE.TXT. 

»  Note:  K  you  enter  .BLD  it  will  automatically  be  changed  to  .TXT  for  the 
NOTEPAD  program. 

d.  Turn  on  EXECUTE  NOTEPAD. 

e.  Select  OK  and  respond  to  the  pop-up  dtetog  window  warning  to  replace 
the  output  Be  if  one  appears. 

f.  The  NOTEPAD  program  window  will  appear  dteplaying  the  live  load  file 
and  accompanying  notes. 

g.  Seted  PAGE  SETUP  from  the  FHe  pull-down  menu. 

(1)  Set  the  left  margin  to  0.5  and  the  right  margin  to  0. 

(2)  Click  on  OK. 

h.  Seted  the  FHe  pul-down  menu  and  seted  PRINT.  The  file  is  then  sent 
to  be  printed  on  the  printer.  A  sample  output  is  as  follows: 


LOADS 


LIVE  LOADS:  OCCUPANCY 


Loads 

Occupancy  Liva  Loads 


Name 

psf 

Office: 

Offices 

50 

Office: 

Corridor  (main) 

100 

Office: 

Files  S  storage 

90a 

Office: 

Lobbies 

100 

Assembly:  Movable  seats 

100 

Dining 

rooms 

100 

Garages 

(passenger  cars) 

50 

Kitchen a  (non  domestic) 

150a 

a.  Variable  design  load.  Incraase  may  be  necessary. 

Motes 

Uniformly  distributed  live  loads  for  supporting  members;  i.e.,  two-way 
slab,  beam,  girder  or  columns  having  an  influence  area  of  400  sq  ft  or 
more  may  be  reduced  with:  L  -  Lo* [0 .25+ (15/sqrt (Ai) ) ] 

The  reduced  design  live  load  will  not  be  less  than  50%  of  the  unit 
live  load  for  members  supporting  one  floor,  nor  less  than  40%  of  the 
unit  live  load  for  members  supporting  two  or  more  floors. 

Exceptions:  For  liva  loads  less  than  100  psf,  no  reduction  is  permit¬ 
ted  tor  members  supporting  floor (s)  in  the  following  areas: 

-public  assembly 

-garages  [except  where  2  or  more  floors  are  supported) 

-one-way  slab  floor 

For  liva  loads  greater  than  100  psf  and  for  garages  used  for  passenger 
cars  only,  no  reduction  is  permitted  for  members  supporting  one  floor; 
however,  where  two  or  more  floors  are  supported,  a  20%  reduction  is 
permitted. 

»  Note:  An  alternate  (aimpler)  way  to  obtain  a  printout  la  to  select  PRINT 

TO  PRINTER  instead  of  PRINT  TO  FILE.  The  latter  was  done  here 
merely  to  show  the  process. 
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STRUCTURAL  ANALYSIS 

AND  DESIGN 


rTWs  chapter  is  intended  to  present  the  structural  planning  capabilities  of  CASM. 

*  H  ei  synthesize  the  many  pieces  of  CASM  you  have  loomod  in  the  previous 
chapters  and  give  you  an  undenrtanding  of  the  program's  application  In  the  prelimi¬ 
nary  structural  design  process.  The  entire  flowchart,  Mustrated  in  Chapter  1 ,  win  now 
be  used  to  compare  structural  systems  and  assist  the  engineer  in  his  decision-mak¬ 
ing  process. 

This  chapter  wM  assume  that  you  have  mastered  CRTTEWA,  LOADS  generation,  and 
the  basics  of  GEOMETOC  MODELING  from  the  previous  chapters.  Emphasis  win 
be  on  the  commands  necessary  to: 

A  EatabRsh  structural  grids 

B.  Create  openings 

C.  Draw  structural  framing  systems 

D.  Estabfah  structural  element  parameters 

E  Assign  loads  and  generate  load  combinations 

F.  Perform  preBmlnary  analysis 

G,  Perform  preliminary  structural  member  design 


a  Floor  Framing  Design  Comparison 


Given:  A  three-story  6x3  bay  office  building.  A  typical  bay  wifl  be  24  feet  by  24  feet. 
The  buikflng  wM  be  a  braced  frame  with  x-bradng  around  the  comer  stair 
towers  providing  lateral  load  resistance. 

The  occupancy  Rve  load  wfl  be  assumed  a  smear  of  office,  corridor  and 
partitions  totaRng  70  psf. 

The  exterior  waH  construction  wM  include  4-inch  brick  veneer  with  a  2-inch  air 
space  and  a  lightweight  8-inch  CMU  back-up.  A  1-inch  rigid  insulation  (ex¬ 
panded  polystyrene)  wM  be  placed  in  the  cavity.  The  exterior  waH  wffl  be 
supported  at  each  floor  level.  The  exterior  face  of  brick  is  9  inches  in  front  of 
the  spandrel  beam  centerline. 

Required:  Perform  a  preliminary  analysis  and  design  for  the  following  structural 
framing  options: 

1.  Open-web  steel  joists  with  steel  beams  on  the  column  Rnes. 
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Floor  Typo  1 


Structure: 
Mechanical 
Electrical: 
mb  noncoon. 


□ 

Carpet  l  Pad _ |(7) 

«WLWT  Cone  |f7)  jaS.O  | 

Stool  Bar  Jst  24*C2a  |jT]  fsls  | 

EtectAJg^ _ |(T]  |1.0  | 

SpHwMataWrt  |fT|  |4  | 

Strip  Chnl/Tie 


□  Aidpt  AM  EPoon  Total  {49.5  | 

I _ I  I  ft*.  I  [ks-J 


Z  Steel  beam  framing  at  tnfcvJ  points  and  on  the  column  fries. 

a  Noncompo8Ne  construction  wtth  checkerboard  layout.  AN  connections 
are  simple  aheer  type. 


3.  C—Hn-place  concrete  one-way  boam/trinto  system. 
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1.  Select  PROJECT  and  input  to  folowing  data: 

Project  Name  :  CORPS  OFFICE  BUILDING 

Ctty/lnstaiabon  :  VICKSBURG 

State  :  MS 

»  Note:  This  lathe  only  information  required,  since  we  will  not  need  snow 

or  wind  loads  to  design  floor  framing. 

B.  Draw  Volumetric  Model. 

»  Note:  It  Is  only  necessary  to  draw  a  portion  of  the  building  to  study 
typical  bay  framing.  Aone-tevei,  three  bay  by  three-bay  model  will  be 
sufficient  to  design  typical  Interior,  exterior,  and  comer  bay  members. 
Consideration  of  the  9-Inch  perimeter  offset  is  also  not  required  when 
studying  typical  boy  framing. 

1.  Prepare  the  folowing  basic  model  on  the  ground  plane: 

72  feet  x  72  feet  x  14  feet  high. 

»  Note:  It  is  best  not  to  draw  the  Individual  bays  in  any  model.  The  bays 
are  defined  by  the  structural  grid. 

»  Note:  This  minimal  model  will  not  produce  accurate  wind  load  values. 

The  complete  building  volume,  including  offsets,  Is  necessary  to 
property  address  B/L  and  h/L  factors,  as  well  as  the  number  of  floor 
levels.  Snow  load  values  wJH  be  correct  if  no  projections  are  antici¬ 
pated  above  the  flat  roof  plane. 
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C.  Establish  the  Structural  Grid. 


»  Nots:  It  is  nscassary  to  have  a  structural  grid  within  which  structure 
can  be  drawn. 

1.  Select  the  DRAW  STRUCTURE  tool  palette. 

2.  Select  DBTNEGRP from  tie  Grid/Opening  pufi-down  menu.  A  Define 
Grid  dWog  window  wtt  appear. 


N-S  Spacing: 

i»  i* 

E-W  Spacing: 

\2i  |H 

Periawter  Offset: 

|0.00  1  n 

I  OfljHom»  |  |  flit  I  £oncel  |  | 

3.  Set  the  N-S  and  E-W  SPACING  to  24.0  feet. 


»  Note:  The  Perimeter  Offset  will  be  left  at  0.0  Inch  ae  mentioned  above. 
It  does  not  influence  the  analysis  or  design  of  floor  framing  compo¬ 
nents. 


4.  Cfick  on  OK  when  satisfied  and  the  grid  wHI  appear  on  the  3-D  model. 

D.  Define  Structurally  Significant  Openings. 

1.  Typical  floor  framing  does  not  include  areas  where  openings  occur.  None 
wffl  be  inserted  for  this  example. 


»  Note:  Significant  openings  would  include  stairs,  elevators,  mechanical 

chases,  atriums,  skylights,  etc. 


E.  Draw  Structure. 


»  Note:  It  Is  necessary  to  be  in  a  2-D  view  of  a  plane  taken  from  the  3-D 
model  to  draw  Structure. 

1.  Select  HORIZONTAL  STRUCTURAL  PLANE  from  the  View  puH-down 
menu  loaded  within  the  Viewpoint  window.  Handles  wHI  appear  on  the 
horizontal  planes  within  the  3-D  model  for  selection. 


»  Note:  CASM  defines  a  roof  plane  as  one  which  has  no  objects  stacked 

on  It;  otherwise,  it  is  a  floor  plane.  Therefore,  the  top  horizontal  plane 
in  our  model  is  considered  a  roof  plane,  and  the  plane  sitting  on  the 
ground  plane  is  considered  a  floor  plane. 


»  Note:  Planes  which  are  partial  roof  and  partial  floor  are  considered  as 
a  floor  plane. 


2.  Select  the  floor  plane  (lower  handle)  from  the  3-D  model.  A  2-D  view  of  the 
selected  plane  win  appear  with  the  defined  structural  grid.  A  North  arrow 
will  appear  in  the  lower  right  hand  comer  to  aid  the  user  in  compass  orien¬ 
tation.  The  plane  name  will  also  appear  in  the  lower  right  hand  comer. 

3.  Name  the  floor  plane. 
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c  m > 


b.  Chang*  the  name  K>:  TYPICAL  FLOOR 

c.  Select  CLOSE  from  th*  System  D«J*-down  menu  In  I*  Structural  Plane 
Information  dWog  window  to  remove  the  window  from  the  screen. 

Not*:  An  optional  way  to  doaa  the  Structural  Plane  Information  dialog 
window  is  to  raaelect  Structural  Plane  Information  from  the  View 
puH-down  menu  or  double  click  on  the  System  menu  icon. 

Note:  The  Structural  Plane  Information  dialog  window  will  remain  on 
the  acreen  untH  It  ia  cloaad. 

4.  Draw  the  narrowly  spaced  elements  (joists). 

Note:  CASM  define*  narrowly  spaced  elements  as  elements  that  are 
spaced  less  than  or  equal  to  4  feet  apart  and  produce  distributed 
reactions  on  othsr  elements.  Widely  spaced  elements  are  spaced 
greater  than  4  feet  apart  and  produce  concentrated  reactions  on  other 
elements.  Narrowly  epsceo  elements  spoceo  yreeter  man  e  test  pro- 
dues  concentrated  reactions  on  other  elements. 


note,  mere  is  no  neea  to  consfoer 
the  skeletal  structural  arrangement. 


material  choice  at  this  time,  only 


a  Select  NARROWLY  SPACED  from  the  Surfaoe/linear  pul-down  menu. 
Handles  wH  appear  at  the  mid  points  of  the  grid  intersections. 

b.  Draw  joists  In  Ihe  bay  defined  by  grids  BtoC  and  1  to  2.  Select  a  sufficient 
number  of  handles  in  a  clockwise  order  to  define  the  perimeter  within 
which  structure  is  to  be  drawn.  A  highlighted  dotted  Kne  wffi  be  drawn 
showing  the  perimeter. 

Note:  A  handle  represents  the  midpoint  of  a  line  which  contains  two 
points  on  one  edge  of  the  perimeter.  The  perimeter  Is  made  up  of  these 
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»  Note:  There  are  several  ways  to  select  the  desired  perimeter:  (1)  by 
selecting  handles  in  a  clockwise  order  around  the  entire  perimeter,  or 
(2)  by  selecting  one  handle  and  the  mutually  opposite  side  handle. 

»  Note:  If  you  select  an  incorrect  handle,  double  click  the  right  mouse 
key  to  stop  adding  to  the  perimeter  and  select  CANCEL  in  the  element 
dialog  box. 

c.  Wien  the  desired  perimeter  is  selected,  double  cfick  the  right  mouse  key 
to  fix  the  perimeter.  The  Unear  Elements  dialog  window  appears  and 
narrowly  spaced  linear  elements  appear  on  the  screen. 

»  Note:  The  spans  Indicated  in  the  dialog  window  are  calculated  from  the 

selected  perimeter. 


d.  Revise  data  in  the  dialog  window  to  draw  joists  spaced  at  2  feet  on  center. 

(1)  Set  ORIENTATION  to  N-S. 

(2)  Fix  the  SPACING  and  select  24  inches. 

(3)  Turn  off  DRAW  SURFACE. 

»  Note:  Linear  elements  are  placed  by  fixing  the  spacing  or  fixing  the 
number  of  elements. 

»  Note:  A  checkmark  in  front  of  a  variable  fixes  that  variable. 

»  Note:  If  neither  Offset  is  fixed,  the  elements  are  centered  within  the 

perimeter. 

»  Note:  The  surface  element  could  have  been  drawn  at  this  time.  But,  in 
order  to  show  how  to  use  the  surface  command,  it  will  be  drawn  later. 

(4)  Click  on  RECALC  to  redraw  the  joists  at  the  new  settings.  The 
Number  of  Bements  will  be  calculated  as  1 1  and  the  Offsets  will 
be  24.0  inches. 

(5)  Click  on  SAVE  to  fix  the  joists  in  the  bay. 


4-10 


FLOOR  FRAMING  EXAMPLES 


STRUCTURAL  ANALYSIS  AND  DESIGN 


•.  Repeat  ataps  a  through  d  to  draw  foists  hi  toe  bay  defined  by  grids  B  to 
C  and  2  to  3. 

»  Note:  Design  of  a  typical  girder  requires  drawing  all  elements  that 
product  reactions  on  ths  giroer  so  that  load  transfer  is  complete. 

5.  Draw  the  widely  spaced  elements  (girders). 

a  Select  WIDELY  SPACED  from  the  SutfacaUnear  pull-down  menu.  Han- 
dtos  wi  appear  at  the  midpoints  of  eK  grid  Nnes. 

b.  Select  the  handle  between  grid  intersections  B-2  and  C-2.  The  line 
between  those  two  grid  intersections  wi  be  highfighted. 

c.  Double  cfick  the  right  mouse  key  to  end  selection  of  the  handies  and  add 
the  widely  spaced  element  along  the  grid  Hne.  A  Linear  Elements  dtaiog 
window  wM  appear  with  information  about  the  element.  A  girder  wM  be 
drawn. 


»  Note:  Values  In  the  boxes  reflect  that  only  one  element  has  been 
drawn. 

d.  Select  SAVE  to  fix  the  girder  location. 

e.  Repeat  steps  a  through  d  to  add  the  spandrel  girder  at  grid  intersections 
B-1  andC-1. 

6.  Draw  the  surface  elements  (decking  and  slab). 

a  Select  ONEWAY  from  the  Surface/Linear  pull-down  menu.  Handles  will 
appear  at  the  midpoint  of  the  grid  tines. 

b.  Draw  decking  and  slab  in  the  bay  defined  by  gridlines  B  to  C  and  1  to  2. 
Select  a  sufficient  number  of  handles  hi  a  clockwise  order  to  define  the 
perimeter  within  which  structure  is  to  be  drawn.  A  highlighted  dotted  line 
wM  be  drawn  showing  the  perimeter. 

c.  Double  dick  the  right  mouse  key  to  stop  defining  the  perimeter.  A  Surface 
Elements  dialog  window  and  a  one-way  surface  symbol  will  appear.  The 
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i  of  (he  selected  perimeter  and  the  maximum  span  of  the  siatVdeck 
shown. 

®®4  •  °Ci^24  •  °^J^24  •  °Q) 


0 riant  atiotv  O  H-S  %  E  W 
Aim:  1 576.0  [wrft 

Mtamipan;  |Z4.0  |  in 


d.  Revise  data  In  the  Surface  Dements  dialog  window. 

(1)  Set  ORIENTATION  to:  EW. 

(2)  Select  SAVE  to  add  the  slab/deck  In  the  bay. 

»  Note:  It  Is  not  necessary  to  drew  the  slab/deck  In  the  other  bey  since 
narrowly  spaced  elements  are  assumed  to  have  a  surface  above  them 
io  aistnouto  kmkss. 

7.  Draw  the  column  and  waN  structural  elements. 

»  Note:  His  not  necessary  to  draw  columns  or  bearing  walls,  as  support 
is  assumed  at  the  ends  of  elements. 

8.  Manipulation  of  the  structural  and  geometric  model. 

»  H  Is  possible  to  view  the  structure  In  3-D,  turn  on  and  off  the  structure 
and  structural  grid  with  the  SHOW  STRUCTURE  command,  print 
screen,  etc. 

F.  Establish  independent  load  cases  and  assign  to  the  floor  plane. 


2.  Prepare  floor  dead  load  and  name  as :  FLOOR  TYPE  1 . 


nnrtlfln  n 

raniDon 

rtntsn 

Deck 

Structure 

Mechanical 

Bectrical 

Hre  Protection 

/N.m - 

uomng 


None 

Carpet  &  Pad 

3.0"  Form  deck  +  NWTConc. 
Steel  Bar  Joist  24’  @2 
3.0  psf 
1.0  psf 

Sprinklers  Wat  4.0  psf 
Suspended  Channel/Tile 


The  total  dead  load  should  be  49.5  psf. 

3.  Assign  the  dead  load  to  the  floor  plane. 
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»  Nolt:  feu  mutt  bt  in  a  2-0  view  of  •  selected  horizontal  or  Inclined 
plant  to  aaalgn  loads.  feu  cannot  aaalgn  dead  load  or  live  load  to  a 
vortical  plant. 

a  Select  ASSIGN  and  a  Tributary  Area  dtalog  window  wil  appear. 

»  The  displayed  load  cate  la  automatically  saved  when  ASSIGN  la 
selected. 

b.  Move  the  mouse  pointer  to  the  lower  left  comer  of  the  plan  and  dick  the 
left  mouse  hey  to  tlx  the  starting  comer  of  the  area  to  be  selected. 

c.  Move  the  mouse  to  the  upper  right  comer  of  the  floor  plan  and  single 
dick  the  left  mouse  key  again.  A  hatched  texture  wHI  appear  within  the 
selected  area  Its  color  corresponds  to  the  range  within  which  the 
magnitude  fate.  The  load  name  and  magnitude  will  also  appear  within  the 

TMilnrtnrj  imul 

IWtvvIwU  CitNL 


load  ranges: 

Blue 

:0to  59.9  psf 

Cyan 

:  60.0  to  99.9  psf 

VbRow 

:  100.0  to  199.9  psf 

Red 

:  200.0  psf  and  above 

»  Note:  The  assigned  load  ie  automatically  saved. 

»  Note:  Changing  the  magnitude  of  a  load  will  automatically  update  all 

the  areas  to  which  that  load  was  assigned. 

4.  Select  OK  to  end  working  with  the  floor  dead  load. 

5.  Prepare  the  Floor  live  load  of  offices  w/ smear  corridor  70  psf. 

»  Note:  It  ie  necessary  to  edit  the  Office  Occupancy  live  toad  of  50  psf  to 
account  for  the  smeared  corridor  and  partition  load.  Double  click 
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anywhere  along  the  Office  name/psf  Une  to  edit  the  load  magnitude 
and  name  aa  requited. 


Note:  WO  will  not  use  live  load  reductions  In  this  example  due  to  the 
smew  corridor  and  partition  load  inclusion. 

6.  Assign  the  live  load  to  the  entire  floor  plane  similar  to  that  done  in  stop  3. 

Note:  Selection  of  ASSIGN  with  the  mouse  pointer  will  turn  off  the 
display  of  all  other  loads  and  turn  on  the  display  of  the  load  to  be 
assigned. 

Note:  The  hatched  color  will  be  cyan  in  this  case. 

7.  Select  STOP  to  end  working  with  the  occupancy  Hve  load. 

8.  Prepare  the  exterior  wall  dead  load  and  name  as:  EXTERIOR  WALL 
TYPE1.  The  total  waH  surface  load  is  73.2  psf. 

Finish  :Brick  Veneer 

Sheathing  :None 

Structure  :CMU  LT  8” 

Insulation  :Exp  Poly  sty  Figld  1* 

Finish  :None 

Note:  Wall  surface  loads  are  automatically  multiplied  by  the  wall 

height,  when  assigned,  to  obtain  the  Knew  wall  load  In  pH. 

9.  Select  ASSIGN  and  a  Tributary  Area  dialog  window  wiH  appear. 

a  Move  the  mouse  pointer  to  grid  location  A-1  and  cRck  the  left  mouse  key 
to  fix  the  start  point  of  the  wall. 

b.  Move  the  mouse  pointer  to  grid  location  D-1  and  dick  the  left  mouse  key 
to  fix  the  end  point  of  the  wall.  A  WaH  Height  dialog  window  will  appear. 


Note:  Walls  can  only  be  placed  parallel  to  the  N-S  or  E-W  directions. 
Diagonal  walls  can  be  placed  by  rotating  the  ground  plane. 


c.  The  default  floor  to  floor  height  of  14  feet  wfli  be  used  for  this  example. 

d.  Ock  on  OK  and  the  waR  w*  be  dfaplayed. 

»  Note:  The  cyan  color  disptaysd  Is  based  on  the  psf  load  value,  not  the 
pit  value. 

»  Note:  AN  the  dead  loads,  whether  point,  linear,  or  distributed,  will  be 
displayed  simultaneously,  since  we  are  working  with  dead  loads. 

10.  Select  OK  to  end  work  with  the  wall  dead  load. 

11.  This  completes  tie  Assigning  ol  toads  for  the  typical  deck,  joists,  and  gird- 
era. 


G.  Establish  element  parameters  necessary  to  design  a  typical  steel  open-web 

joist. 

1.  Select  STEEL  from  (he  Materials  (mafl)  pull-down  menu. 

»  Note:  It  Is  necessary  to  select  the  material  before  any  other  element 
parameter,  since  the  element  type  is  material  dependent. 

»  Note:  A  checkmark  appears  In  front  of  the  current  material  In  the 
pull-down  menu  and  the  material  icon  will  be  highlighted. 

2.  Select  OPEN-WEB  JOiSTS-K  from  the  Surface/Unear  system  category 
puR-down  menu  in  the  Loads  and  Design  tool  palette.  Handles  will  appear 
on  aR  the  narrowly  spaced  oiomonts. 

3.  Select  any  handle  and  cHck  the  left  mouse  key.  The  selected  element  wRI 
be  highlighted  by  a  yeRow  dashed  line.  The  Linear  Bements  dialog  win¬ 
dow  wiR  appear  showing  the  dimensions  of  the  selected  element.  An  addi¬ 
tional  window  wRI  appear  showing  the  olemont  attributes.  These  attributes 
include  span/depth  redo,  approximate  depth,  typical  span  range,  efficient 
span  range,  and  typical  depth  range. 


Linear  Element* 


STEEL:  Open-Web  Jol»t»  -  K 


Orientation:  < 

o 

o 

o  o 

OHsats:  □ 

□ 

Span:  M-S:  [24' 

□ 


d> 

It  E-W:[otF  In 


I  I  I  I  I  Cancai  | 


Roof 

Hoof 

Staple  Contin 

Simple  Contin. 

l/dc 

i  f2o  ir 

ApptoaWHa  <t 

12.0  II- 

1  H4.4  ||- 

in 

Typ.  Span  Range: 

8  60 

1  l«  40 

H 

EH.  Span  Ranga: 

25  35 

|  20-  30 

R 

Typ.  Depth  Ranga: 

8to30|r  be) 

m 

fiuiihfcnTl 


4.  Review  the  data  shown  and  select  GUIDELINES  to  be  prompted  with  addi- 
tional  considerations  for  the  element  type  selected. 

»  Note:  You  can  add  other  information  for  an  element  type  by  editing  the 
GUIDES.CRD  file  with  the  Cardfile  program.  Refer  to  the  CASM  Refer¬ 
ence  Manual  for  details. 
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•lkratlM 

Mill  vs*  as  a  spanVrrl 


5.  Three  options  exist  at  this  point: 

a  Select  CANCEL  to  end  consideration  of  that  element  type. 

b.  Select  a  different  narrowly  spaced  element  type  from  the  Surf/Line 
puR-down  menu. 

c.  Continue  on  to  preliminary  analysis  with  the  present  element  type  se¬ 
lected. 

H.  Preliminary  analysts  of  a  typical  steel  open-web  Joist. 

1.  Establish  load  combination  for  analysis. 

a  Select  LOAD  COMBINATIONS  from  the  Loads  puR-down  menu.  The 
Load  Combinations  dialog  window  wiH  appear  with  a  Hst  of  the  inde¬ 
pendent  loads  that  can  be  combined. 


Tfpa 

Dead: 

Live: 

Snow: 


Facto* 

Type 

Facta* 

1.00 

Wind: 

p«n 

1.00 

Seismic: 

|0.00  I 

000 

0.00 

Soil- 

t£°°  j 

D  Pattern  Occupancy  Live  Load 

i  a*  1 1  HE  l  (~ 


Note:  It  is  necessary  to  set  a  factor  to  a  value  other  than  zero  to  include 
that  load  In  the  load  combination. 

b.  Select  GUIDELINES  to  review  code  recommended  load  combinations 
for  allowable  stress  design  and  strength  design  methods,  as  wefl  as 
symbol  definitions.  Click  on  OK  to  erase  each  overlapping  window. 

c.  Enter  a  FACTOR  of  1.0  next  to  the  Dead  and  Live  toad  types. 

d.  fsiect  ADD  to  enter  the  load  combination  into  the  list. 


m  TH*  htahtahlsd  load  coratohiaClon  In  tlw  Hal  wH  bs  used  for  the 

structural  analysis.  N  mvMI  load  comblnelloniare  Midi  scrod  to  the 
omva  iovq  UMiivflwion. 


•.  Do  not  turn  on  Pattern  Occupancy  Live  Load  for  this  example. 

m  Note*  Patterned  Nv>  lond  is  ontv  of  Merest  for  continuous  member 
analysis. 

f  Select  OK  to  end  selection  of  load  combinations. 

2.  Select  PRELIMINARY  from  the  Deelcn  puS-down  menu.  An  Analysis  dMog 
idndow  aHI  ^ppor 


O  tnchM  ®  C®wndt 

#1E— >1  OKiP* 


lp«l  111 

D  M*  Liv®  Ltd  RiPurton 

□  Pattam  Oocupucy  1>®  Load 

□  lit®  Actual  PiopartiM 

□  fiL  »  Deck  ♦  Sal  Waight 
SDL  •  Al  Ottiw  DL 

□  B®  Ah^ti®  AM  R<|«Wn|  M— b®»« 

i  ***»~  i  ry~i  CsssssiJ 


»  Nolo:  Ybu  must  hove  an  element  aalactad  and  a  load  combination 
aelactad  to  parfonn  a  preliminary  analysis. 

3.  Select  appropriate  options  within  tha  Analysis  dialog  window, 
a  Select  UNITS  of  Feet  and  Pounds. 

b.  Verify  Load  ComblnaHon  of  D»  Us  selected. 

c.  Do  not  check  APPLY  UNLOAD  REDUCTION. 

d.  Do  not  check  PATTERN  OCCUPANCY  LIVE  LOAD, 
a.  Do  not  check  USE  ACTUAL  PROPERTIES. 

f.  Do  not  check  DL  -  DECK  +  SELF  WEIGHT,  since  the  joist  is  a 
noncomposite  element. 

g.  Do  not  check  RE-ANALYZE  ALL  ADJOINING  MEMBERS. 

h.  Select  QUPBJNES  for  information  on  when  to  turn  on  DL  -  Deck  + 

r>.u  tsLj^kA 
oOff  miyfn, 

I.  Select  OK  to  continue  preparation  for  analysis  of  the  joist  element.  A 
Connectivity  dtartog  window  wff  appear,  and  the  left  and  right  ends  of  the 
selected  element  wi  be  highlighted  on  the  floor  plane. 

»  Note:  Selection  of  CANCEL  in  any  of  tha  Preliminary  Analysis  dialog 
windows  wttt  stop  the  process. 
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»  Note:  Single-screen  users  can  at  any  time  zoom  and  pan  the  floor  plan 
as  necessary  to  view  the  selected  element  In  the  most  convenient 
location  on  the  display. 

4.  Soloct  appropriate  connectivity  options. 

a  Create  a  simple  joist  span  by  setting  the  left  support  as  a  HINGE  and  the 
right  support  as  a  ROLLER 

»  Note:  The  default  connectivity  is  for  a  simple  span. 

»  Note:  The  nondetaulted  hinge  and  roller  options  are  used  for  elements 
that  are  continuous  over  the  support. 

b.  Continuous  spanning  olomorrto  require  setting  the  number  of  adjacent 
spans  to  the  left  or  right  of  the  single  span  selected  for  analysis.  Addi¬ 
tional  Connectivity  dialog  windows  wM  appear  to  select  the  adjacent 
span  support  conditions. 

»  Note:  The  number  of  adjacent  spans  to  either  aide  cannot  be  sat  unless 

a  continuous  support  type  has  been  selected  at  that  end. 

c.  An  internal  pin  option  is  available  for  continuous  span  conditions  and  tor 
single  span  support  conditions  with  sufficient  redundancy.  An  Internal 
Pin  dtaiog  window  win  appear  to  set  the  location  of  each  internal  pin. 

»  Note:  Combinations  of  left  and  right  end  connectivity  cannot  be  se¬ 
lected  that  produce  instability. 


STRUCTURAL  ANALYSIS  AND 


pffjdnujm^y  s^^83§y^i®e  nh® 

load  odouWbm  on  fw  itammi  wl  briefly  appear  on  toe  floor  plan 
foflowad  bv  toe  loads  and  conntcWvWv  rianram  for  Ih^  -'^  tooted  load 
combtoaflon  for  analysis.  A  SeH  Weight  dhdog  window  wwit>  eo  appear. 

a  990C1  ippvopnsi  see  wegni  options. 

a  Perform  option  2  of  the  foflowing  avaflable  options  for  Insertion  of  foe 

8  ttH 

(1)  USe  foe  smeared  element  seH  weight  caflod  "Structure"  in  floor 
dead  toad  type  1.  This  is  an  appropriate  choice  for  Joists,  not  foe 
appropriate  choice  ter  girders.  The  pH  self  weight  value  ie  already 
shown  on  the  Dead  load  cflagram.  Leave  the  estimated  self  weight 
value  in  foe  dWog  window  as  0.0  plf. 


1.00  Dead  (plf) 


1.00  Superimposed  Dead  (plf) 


1.00  Diva  (plf) 


(2)  Insert  a  new  estimated  pH  self  weight.  This  is  an  appropriate 
choice  for  foists,  not  foe  appropriate  choice  for  girders. 

(a)  Select  GUIDELINES-  A  help  dtatoa  window  for  open-web 
steel  Joists  wfli  appear  with  an  estimated  midrange  weight  for 
the  Joist  span. 

(b)  Estimate  the  element's  seif  weight  with  guidance  from  the 
weights  shown  in  foe  help  window  and  type  the  magnitude 
in  the  pH  box. 

(c)  Click  on  CLOSE  to  erase  the  help  dialog  window  from  the 
dtap  lay. 

(d)  Turn  on  UPDATE  AREA  STRUCTURE  LOADS  if  vou  wish  the 
smeared  element  seH  weight,  contained  in  the  floor  dead 
load  types,  to  be  replaced  with  the  new  estimated  value.  The 
pH  value  wM  be  automatically  converted  to  a  psf  value  and 
its  name  wi  be  changed  to  :’est  member  weight."  The  new 
name  wM  make  it  easy  to  recognize  that  the  value  was 
changed. 

(3)  Add  foe  estimated  seH  weight  to  the  smeared  structural  dead 
load.  This  is  the  appropriate  choice  for  beams  and  girders,  but 
not  for  Joists. 

(a)  Fbflow  steps  (a)  to  (c)  of  option  2. 

(b)  Tum  on  ADO  SELF  WEIGHT. 

Click  on  OK  and  an  Analysis  File  Name  window  wifi  appear. 
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c.  H  Is  poaetoie  to  obtain  a  hardcopy  of  the  pH  load  diagram  by  adtcUng 
PRNT  SCREEN  Irom  the  F8e  pul-down  menu. 

6.  Enter  the  desired  ANALYSIS  RLE  NAAflE  and  select  YES  If  the  Loads  and 
Connectivity  are  correct  as  ciaplayed. 

»  Note:  The  speed  of  the  analysis  can  be  increased  by  not  assigning  a 
file  name;  however,  no  analysis  output  will  be  generated  for  later 
review 


»  Note:  Selection  of  NQ  ends  the  preliminary  analysis  process. 

7.  Preliminary  analysis  of  the  olomont  begins. 

a  Wien  analysis  is  complete  the  shear,  moment  and  relative  deflection 
dtegrams  for  the  selected  load  combination  wM  appear  on  the  dtaplay. 
Sknuitaneousiy,  a  Mew  Shear,  Moment  &  Deflection  dWog  window  wM 
appear. 


2066.0  Total  Combined  Load  2669.0 


b.  Select  any  of  the  loads  listed  in  the  dialog  window  to  have  its  shear, 
moment,  relative  deflection,  loads  and  reactions  displayed. 

»  Note:  Analysis  is  baaed  on  default  values  of  E  &  I  =  1.0.  Real 
deflection  values  are  obtained  In  spreadsheets  after  E  &  I  are  set. 

c.  It  is  possible  to  obtain  a  hardcopy  of  the  diagrams  for  any  of  the  load 
types  by  selecting  PRINT  SCREEN  from  the  FBe  pufl-down  menu. 

d.  Click  on  OK  to  continue  to  the  preliminary  design  of  the  joist 
I.  Preliminary  design  of  a  typical  open-web  steel  Joist. 
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i.  mm ^piopfVM  wraonv mnn  w»#  cxosi  uromoq  wnoow. 
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Iimum 

,  O  Iw 4  0«U  >■  Ffc _ 

FOeNaae:  1  DATA.  TXT  1 


■rffllrai 


(1)  Select  EXECUTE  EXCEL  to  go  directly  to  the  Excel  open-web 
steel  joist  spreadsheet. 

(2)  Select  SEND  DATA  TO  FILE  and  enter  a  RLE  NAME  to  deter  do- 
sian  to  a  later  date 

»  Note:  Tide  Is  the  proper  choice  H  you  do  not  have  Excel  installed  or 
Insufficient  memory  is  available  to  run  both  CASM  and  Excel  at  the 
same  time.  Generally,  running  Windows  In  standard  or  enhanced  mode 
win  provide  sufficient  memory. 

b.  Him  on  EXECUTE  EXCEL 

c.  Cflcfc  on  OK  to  continue.  The  CASM  program  wl  become  an  icon,  and 

Excel  wM  be  executed  loading  the  open-web  steel  joist  design  spread- 
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2.  Apprciilmale  moment  oHnertaaTOiaioW  In  IndwaMIe: 

|  -  20.707  (WUi  (1*3)  (10**),  where  WU  -  Uve  Load  value  In  Wble; 

where  L  -  Bern  -  0.33  to  feet 


Analysis  Data  from 
CASM  Preliminary 
Analysis 


Preliminary  Bar 
Joist  selections 
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»  Not*:  H  there  Is  not  enough  memory  to  execute  Excel,  an  error  dialog 
box  wM  appoar  and  you  will  need  to  send  the  data  to  a  file. 

»  Note:  If  SEND  DATA  TO  RLE  was  turned  on,  the  data  neceesary  to 
design  the  open-web  steel  Joist  will  be  written  to  the  selected  file. 
Proceed  directly  to  step  3. 

2.  Design  Ihe  joist  within  the  Excel  design  spreadsheet. 

a  The  preliminary  design  spreadsheet  and  a  portion  of  the  CASM  joist 
selection  table  will  appear  showing  K-Seriee  Joist  aizee  which  satisfy  the 
reaction,  shear,  moment  and  deflection  values  tor  the  load  combination 
analyzed,  based  on  criteria  of  the  Steel  Joist  Institute. 

b.  Use  the  scroll  bar  to  view  the  remaining  portions  of  the  spreadsheet. 

c.  Select  CARDFILE  from  the  Guidelines  puV-down  menu  to  review  addi¬ 
tional  factors  which  may  influence  the  decision-making  process.  CLOSE 
the  Cardfile  program  when  finished  reviewing  the  additional  factors. 


d.  Select  the  lightest  Joist  size. 

(1)  Select  SELECT  MEMBER  from  the  Member  pull-down  menu  to 
choose  the  desired  joist  size.  A  Member  Size  Selection  dialog  win¬ 
dow  will  appear. 

(2)  Click  on  the  16K2  joist  from  the  list  and  the  selected  joist  size  will 
be  displayed  in  the  lower  box  within  the  window. 

(3)  If  you  sent  the  data  directly  from  CASM,  turn  on  SEND  MEMBER 
SIZE  TO  CASM  to  send  the  joist  size  and  data  to  CASM. 

(4)  Select  OK  to  insert  the  joist  designation  in  the  CASM  Bar  Joist  Se¬ 
lection  line  In  the  lower  part  of  the  spreadsheet. 

e.  Select  PRINT  SPREADSHEET  from  the  File  pull-down  menu  to  obtain  a 
hardcopy  of  the  spreadsheet. 

f.  Test  the  influence  of  a  change  in  floor  finish  from  carpet  to  Thin-set 
terrazzo  without  going  back  to  CASM. 

»  Note:  Changes  to  load,  span,  or  spacing  cannot  be  made  on  the  design 

spreadsheet,  since  its  data  are  obtained  from  the  analysis  done  in 
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CASH.  A  acratetaod  ttmAhicl  hi  avalabto  to  allow  vagying  anv  of 
the  parameter!. 

(1)  Select  BAR  JOIST  from  the  Scratchpad  puH-dowrt  menu.  A  stoat 


Dtp*  Urn* 

MO  In  max 

MOM 
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MOOOM  | 
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IMOto  OOOkl 

Total  0*0- 

LM0*  U»h 

UnNarmToWUW  290 
UnNormLV*  Ld>  140 
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1.  Bv  |oM  MtoeOm  b«Md  on  1000  8JI  Lead  TMm. 

EdR  ttwsfuto  Id  nMm  NlicVon  WM#. 

2.  4pprnii1mpi  momant  ol  Inart*  ol  0w  JoM  In  Inch****  Ik 

|  •  20.707  (WLL)  (L*3)  (10*-4),  mhtn  \MLL  -  Uv*  Load  vOu*  In  UMa; 

tutor*  L  -  Span  -  0.33  In  (Ml 

(2)  Use  the  LOADiNG/FACTORS  selection  on  the  Member  puR-down 
menu  of  the  spreadsheet  and  change  the  Superimposed  area 
dead  load  to  53  psf  to  reflect  a  7-psf  dead  load  increase.  Data 
contained  in  the  scratchpad  wtt  be  recalculated  automaticaRy. 

(3)  Review  the  changed  bar  joist  sizes  and  note  that  the  16K2  stiH 
works. 

(4)  <?nlnrt  SP1  ECT  MEMBER  «mm  Mamhar  nuH-riown  menu  to 

choose  the  desired  joist  stae.  A  Member  Stee  Selection  dialog  win¬ 
dow  wM  appear. 

(5)  Click  on  the  16K2  Joist  in  the  list  and  rtwffl  be  displayed  in  the 
lower  box  within  the  window. 
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(6)  Select  OK  to  in— rt  the  joist  deeignation  In  the  CASM  Bar  Joist  Se- 
lection  Hne  in  the  lower  part  of  the  apreodaheet. 

(7)  Select  PRINT  SPREADSHEET  from  the  Fie  Du*-down  menu  to  ob- 
tain  a  hardcopy  of  the  spreadsheet. 

(8)  Select  RETURN  TO  PRELIMINARY  from  the  FHe  putt-down  menu 
to  resume  work  in  the  Design  Spreadsheet. 

g.  Select  RETURN  TO  CASM  from  the  FHe  putt-down  menu.  The  Excel 
program  wA  be  dosed. 

h.  Reactivate  the  CASM  program  by  selecting  RESTORE  from  the  System 
menu. 


»  Note:  The  joist  size  and  spacing  is  displayed  on  the  joist  series 
selected. 


■»» 


I 


3.  Proceed  to  the  design  of  another  element  or  revise  the  preliminary  analy¬ 
sis  of  the  current  element  as  deseed. 

4.  Select  CANCEL  in  the  Linear  Elements  dialog  window  to  end  work  with  the 
selected  narrowly  spaced  element  and  be  able  to  proceed  to  the  design  of 
the  interior  rolled  shape  girder. 

5.  The  following  procedure  is  necessary  if  SEND  DATA  TO  RLE  was  selected: 
a  SAVE  the  building  project  model  to  a  fBe. 

b.  Select  EXIT  from  the  FHe  pull-down  menu  to  close  CASM.  Open  the 
CASM  group  window  in  the  Windows  Program  Manager. 


c.  Execute  the  SEhPXLEXE  program  to  send  the  data  in  a  fHe  to  the  Excel 
spreadsheet  programs.  A  Send  Data  to  Excel  dialog  window  will  appear. 

d.  Select  the  appropriate  datafile  name  from  the  Hat  and  select  SEND.  The 
Send  data  to  Excel  program  wM  become  an  icon  and  Excel  will  be 
executed.  The  Open-Web  Steel  Joist  Design  Spreadsheet  will  appear. 

e.  Proceed  to  step  1-2  to  select  a  joist  size. 

f.  RESTORE  the  Send  Data  to  Excel  program  from  an  icon  after  completion 
of  step  l-2g. 

g.  Select  another  file  to  send  to  Excel  or  CLOSE  the  program  window. 

h.  Execute  CASM  to  design  another  element. 

J.  Establish  element  parameters  necessary  to  design  a  typical  Interior  steel 
girder. 

1.  Steel  should  still  be  the  selected  material. 


4-24 


FLOOR 


cIjV” 


Structural  analysis  and 


ft  Mart 


ff?1  crtagory  pul-down 

HandtoawB  appear  on  riVwwiiWy  apaced  elements. 


ft  Sriad  ha  oMar  on  ffWht  2  between  orida  B  and  C.  Tha  selected  ala* 
mart  wM  bo  hlghlQhled  by  a  yelow  dashed  Vna.  Tha  Unaar  Oamente  db- 
log  window  *■  appear  showing  Vw  dknanaiona  of  ha  aaiadad  element. 
AddVIonai  atndoare  adl  appear  shoeing  tba  elen^ent  attributes. 


4.  Review  the  data  shown  and  aaiact  GUIDELINES  to  be  promoted  with  addi¬ 
tional  considerations  for  Via  aiamant  typo  aaiadad. 


//  NON*  tWO  INmint  ISuVHMi  (MIC  J  WlnOOWf  0X9m  rOf  Stftl  fOMQ 

ahapaa:  ona  for  baama  and  tha  othar  for  gbdara.  Click  on  tha  viable 

njKjalAM  ilkA  kkldi^AM  M IIaIa*  uulakjfjiiM  Ajk  IllAkBf  IIka  |k|j|j4An  udBudjMai 

portion  or  to  niooan  otatog  winoow  to  viaar  tna  niooan  winnow. 


5.  Thrva  option*  axiat  at  ttiia  point: 

a  Salact  CANCEL  to  and  conaidaratk>n  of  that  alamont  type. 

b.  Salad  a  dHfarant  widely  apacad  aiamant  typa  from  the  Surt/Une  pul- 
oown  menu. 

c.  Continue  on  to  prelminary  analysis  with  the  present  element  typa  so- 

■  — * — « 

WCNQ. 


K.  Preliminary  anaiyaia  of  a  typical  Interior  girder. 

1.  Salad  PRBJMViARY  from  Via  Deelgn  pull-down  menu.  An  Anaiyaia  dialog 
window  wM  appear. 

ft  Salad  appropriate  options  within  tha  Analysis  cRalog  window, 
a  Salad  UNITS  of  Feat  and  Ktoa. 

b.  Vwtfy  Load Combination of  D»  Us aaloctod. 

c.  Do  not  check  APf\V  tflAp  flEBUSDBM* 

d.  Do  not  check  PATTERN  OCCUPANCY  LIVE  LOAD, 
a.  Do  not  check  USE  ACTUAL  PROPERTIES. 

f.  Do  not  check  DL  ■  DECK  +  SELF  WEIGHT,  since  tha  girder  la  a 
noncompooho  aiamant. 

g.  Do  not  check  RE-ANALYZE  ALL  ADJOINING  MEMBERS. 

h.  Salad  QK  to  continue  preparation  for  anaiyaia  of  the  gWar  aiamant.  A 
Connectivity  dMog  window  wM  appear,  and  the  left  and  right  ends  of  the 
aolodod  aiamant  wtil  be  NghMghtod  on  Via  floor  plana. 

a  Salad  aDoroorlato  cormadivitv  ootions. 

a  Create  a  aimpla  girder  span  by  setting  tha  left  support  as  a  HINQE  and 
Via  right  auppoil  aa  a  flQjJJgR. 
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b.  Select  OK  to  continue  with  the  preliminary  analysis.  The  tributary  area  for 
load  calculations  on  the  otomont  wtt  briefly  appear  on  the  floor  plan 
followed  by  the  loads  and  connectivity  diagram  for  the  selected  load 
combination  for  analysis.  A  Self  Weight  dialog  window  wM  also  appear. 

4.  Select  appropriate  self  weight  options. 

a  Add  the  estimated  self  weight  to  the  smeared  structural  dead  load. 

(1)  Select  GUIDELINES.  A  help  diefog  window  for  Steel:  Ftoled  Sec¬ 
tions  -  Beams  wW  appear  with  an  estimated  midrange  weight  for 
the  girder  span. 


ratal  Load  (psf/klf) 

33 

(• 

IN 

153 

283 

258 

Span 

.3-. *5 

.6-. 9 

1.3-1. 5 

1.5-2.25 

2. 3-3. 3 

2.5-3.75 

2r 

VII  15 

[ V12  22] 

Vlk  26 

VIA  36 

VII  WA 

VI8  55 

25' 

VI 2  22 

(VIA  2A] 

[VIA  3A] 

V21  58 

V21  57 

V21  73 

_ 

Notes:  1.  knotted  steel  strength  Fy-36  ksl  (B36  steel) 

2.  Max.  assumed  allowable  bending  strength  Fb-22  ksl 

3.  Deflection  Unit  was  l/3fti  for  total  load 

k.  []  represents  bean  depths  which  satisfy  i/2« 

5.  bean  spacing  range  assuned:  IS  to  15  Feet 


Span:  |24  111 

Next  |  Previous  |  |  Close  | 

1 _ 1 

(2)  Estimate  the  element's  seif  weight  with  guidance  from  the  weights 
shown  in  the  help  window  and  type  the  magnitude  in  the  pH  box. 

»  Note:  Add  the  load  values  shown  on  the  display  to  arrive  at  an 
approximate  total  load  to  find  the  appropriate  load  range  within  the 
help  window:  Once  a  klf  total  load  column  Is  identified,  choose  an 
element  weight  close  to  the  actual  span.  Estimate  the  self  weight  to  be 
57  pH  for  this  case. 

(3)  Click  on  CLOSE  to  erase  the  help  dialog  window  from  the  display. 

(4)  Turn  on  ADD  SELF  WEIGHT. 

(5)  Turn  off  UPDATE  AREA  STRUCTURE  LOADS. 

b.  Click  on  OK  and  an  Analysis  File  Name  window  will  appear.  The  klf  load 
shown  on  the  dead  load  diagram  will  be  updated  to  include  the  estimated 
seif  weight. 


1.00  Dead  (klf) 


1.10 

1.00  Superimposed  Dead  (klf)  XllXlllll 

_ 1. 68 _ 

1.00  Live  (klf)  ,,  ,  _ ,, _ ..  ,  ,,  .  ,, 
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&  Enter  the  dashed  ANALYSIS  FUf  NAME  and  select  YES  W  the  Loads  and 
Connectivity  are  correct  «b  dsptayed. 
o.  rTwranvy  rayw  or  ww  Mnorn  otgns. 

a  Whan  analysis  is  complete,  the  shear,  moment,  rotative  deflection,  loads 
and  reactions  dtagrams  for  the  selected  load  combination  w*  appear  on 
ths  dtaptey.  Sknultaneousiy,  a  View  Shaar,  Moment  &  Deflection  dialog 
window  wi  appear. 


35.1 


35.10  Total  Combined  Load  35.10 


b.  Select  any  of  the  loads  Rated  in  the  dialog  window  to  have  its  shear, 
moment,  relative  deflection,  loads  and  reactions  displayed. 

c.  CHck  on  QK  to  continue  to  the  preliminary  design  of  the  girder. 

L  Preliminary  design  of  a  typical  girder. 

1.  Make  appropriate  selections  within  the  Excel  Data  dialog  window. 

a  This  time,  turn  on  SEND  DATA  TO  RLE  and  change  the  RLE  NAME  to 
BEAM1.TXT 

b.  CRck  on  OK  to  continue.  The  data  necessary  to  design  the  steel  girder 
wM  be  written  to  the  selected  fite. 

2.  Sand  the  girder  data  file  to  Excel  outside  of  CASM. 

a  Select  CANCEL  in  Linear  Etements  dialog  window:  then  SAVE  the  buHd- 
ing  project  model  to  a  file  caled  STRUCT!  .BID. 

b.  Select  EXIT  from  the  Rte  puH-down  menu  to  dose  CASM.  Open  the 
CASM  group  window  in  the  Windows  Program  Manager. 

c.  Execute  the  SENDXLEXE  program  to  send  the  data  in  a  file  to  the  Excel 
spreadsheet  program.  A  Send  Data  to  Excel  dialog  window  will  appear. 

d.  Select  the  data  fflenameBEAM1.TXT  from  the  list  and  select  SEND.  The 
Send  data  to  Excel  program  win  become  an  icon  and  Excel  wiH  be 
executed.  The  Steel  Deem  Design  Spreadsheet  will  appear. 

3.  Design  the  girder  within  the  Excel  design  spreadsheet. 

a  The  Preliminary  Design  Spreadsheet  wiH  appear,  including  a  portion  of 
the  CASM  beam  selection  table  which  shows  wide  flange  sizes  that 
satisfy  the  reaction,  shear,  moment  and  deflection  values  for  the  load 
combination  analyzed. 
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Eile  Edit  JO ew  Card  Search  Help 


Card  View 


21  Cards 


OD:  Glu-lan 


0 D:  4x2  Trusses 


nd  Load  teptions 


TEEL:  Soof  Deck 


TEEL:  Rolled  Sections 


y  require  fire  proofing  encasement, 
trength  lnproued  by  Fy  -  50  ksl  steel. 
Consider  composite  For  depth  reduction, 
pandrel  members  supporting  masonry 
require  total  load  deflection  control 
of  L/iOO. 
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d.  Sat  the  depth  ImN  by  using  toe  Member  pul-down  menu  to  21 .5  Inch** 
an d  select  Im  lohlMt  iM  bun  tbt.  Band  on  lha  durih  NmiL  tw 
Ighteet  section  to  a  W21x57. 

(1)  Select  SB-ECT  from  toe  Member  pul-down  menu  to 

choose  the  desired  beam  size.  A  Member  Size  Selection  dtatog 
window  wi  appear 

(2)  CMck  on  the  aalactad  beam  in  lha  1st  and  the  selected  beam  size 
wi  be  cflaplayed  in  the  lower  box  within  the  window. 

(3)  Ibm  off  SSO  MB4BER  SIZE  TO  CASM  since  the  date  was  not 
sent  directly  from  CASM. 

(4)  Select  OK  to  Ineert  the  beam  designation  in  the  CASM  Beam  Se¬ 
lection  Ine  In  the  lower  part  of  toe  spreadsheet. 

e.  Select  PRINT  SPREAD8HBET  from  the  Rte  pul-down  menu  to  obtain  a 
hardcopy  of  the  spreadsheet. 

f.  lest  the  influence  of  a  change  in  floor  finish  from  carpet  to  Thin-sat 
terrezzo  without  having  to  go  back  to  CASM. 

Note:  Changes  to  load,  apan  or  apaclng  cannot  be  made  on  the 
preliminary  daalgn  spreadsheet,  since  Ha  data  are  obtained  from  the 
analysis  done  In  CASM.  A  scratchpad  spreadsheet  Is  available  to  allow 
varying  any  of  the  parameters. 

(1)  Select  STEEL  WIDE  FLANGE  from  the  Scratchpad  pufl-down 
menu.  Asteel  beam  scratchpad  spreadsheet  win  appear. 
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(2)  Using  the  LQADS/FACTORS  option  on  the  Member  pull-down 
menu,  change  the  Superimposed  area  dead  load  to  53  ps!  to  re¬ 
flect  a  7-psf  dead  load  increase.  Date  contained  in  the  scratchpad 
will  be  recaicuialed  automatically. 

(3)  Set  the  depth  limitation  to  21 .5  inches  using  the  Member  pull¬ 
down  menu. 

(4)  Review  the  changed  beam  sizes  in  the  Deem  Selection  Table  and 
select  the  lightest  section  as  the  W18x6S. 

(5)  Select  SELECT  MEMBER  from  the  Member  puH-down  menu  to 
choose  a  desired  beam  size.  A  Member  Size  Selection  dialog  win¬ 
dow  wW  appear. 

(6)  Click  on  the  selected  beam  designation  in  the  list  and  the  se¬ 
lected  beam  size  will  be  displayed  in  the  lower  box  within  the  win¬ 
dow. 


(7)  Select  OK  to  insert  the  beam  designation  in  the  CASM  Beam  Se¬ 
lection  Hne  in  the  lower  part  of  the  spreadsheet. 

(8)  Select  PRINT  SPREADSHEET  from  the  FHe  puH-down  menu  to  ob- 
tain  a  hardcopy  of  the  spreadsheet. 

(9)  Select  RETURN  TO  PRELIMINARY  from  the  File  pull-down  menu 
to  resume  work  in  the  Design  Spreadsheet. 

g.  Select  RETURN  TO  CASM  from  the  File  pull-down  menu.  The  Excel 
program  will  be  closed. 

4.  Return  to  the  CASM  program, 
a  CLOSE  the  Send  XL  program. 

b.  Execute  CASM  and  load  the  building  project  model  STRUCT!  .BLD.  The 
last  view  of  the  floor  plane  will  be  displayed  on  the  screen. 

c.  You  are  now  able  to  continue  to  the  design  of  another  element. 

M.  Establish  element  parameters  necessary  to  design  a  typical  spandrel  steel 
girder. 

1 .  Steel  should  still  be  the  selected  material. 

2.  Select  ROLLED  SECTIONS  from  the  Surfaca/Unear  system  category  pull- 
down  menu. 

3.  Select  the  spandrel  girder  on  gridline  1  between  grids  B  and  C. 

4.  Review  the  data  shown  and  select  GUIDELINES  to  be  prompted  with  addi¬ 
tional  considerations  for  the  element  type  selected. 

5.  Continue  on  to  preliminary  analysis  with  the  present  element  type  selected. 

N.  Preliminary  analysis  of  a  typical  spandrel  girder. 

»  Note:  The  exterior  wall  weight  will  be  included  in  the  superimposed 
dead  load  magnitude. 

1.  Select  PRELIMINARY  from  the  Design  pull-down  menu. 

2.  Select  appropriate  options  within  the  Analysis  dialog  window, 
a  Select  UNITS  of  Feet  and  Kips. 

b.  Verify  Load  Combination  of  D+  L  is  selected. 


4-30 
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C.  Do  not  check  APPLY  UVE  LOAD  REDUCTION. 

d.  Do  not  chock  BkTTgtN  OCCUPANCY  UVE  LOAD. 

*  Do  not  chock  USE  ACTUAL  PROPERTIES. 

f.  Do  not  check  DL  ■  DECK  +  SELF  ttEiQHT  ,  since  the  girder  is  e 
noncomposite  element* 

g.  Do  not  check  RE-ANALYZE  ALL  ADJOlNiNQ  MBUtBERS. 

h.  Select  OK  to  continue  preparation  for  analysis  of  the  girder  oiomont. 

3.  Select  appropriate  connectivity  options. 

&  Create  a  simple  girder  apen  by  setting  the  left  support  as  a  HINQE  and 
right  support  as  aROy_Hl 

b.  Select  OK  to  continue  with  the  preiminary  analysis. 

4.  Select  appropriate  aotf  weight  options. 

&  Add  an  estimated  self  weight  of  57  pit  to  the  smeared  structural  deed 
load.  This  magnitude  was  estimated  based  on  a  summation  of  the  loads 
shown  on  the  dtaplay  (approximately  2.4  Wf)  and  the  span  of  24  feet. 


1.00  Da«d  (klf) 


0.10 


1.58 

1.00  8up«c imposed  Dead  (klf)  ,  , , 


0.61 

1.00  liv.  (klf)  1  l  j  III  l  l~l 
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b.  Click  on  OK  to  continue. 

5.  Enter  toe  desired  ANALYSIS  RLE  NAME  and  select  YES  if  the  Loads  and 
Connectivity  are  correct  as  displayed. 

6.  Preliminary  analysis  of  toe  oiomont  begins. 

a  When  analysis  is  complete  toe  shear,  moment  and  relative  deflection 
diagrams  for  toe  selected  load  combination  wM  appear  on  the  display. 
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b.  Select  any  of  the  loads  listed  in  the  dtariog  window  to  have  its  sheer, 
moment,  relative  deflection,  loads  and  reactions  displayed. 

c.  Click  on  OK  to  continue  to  the  preNminary  design  of  the  spandrel  girder. 
O.  Preliminary  design  of  a  typical  spandrel  girder. 

1.  Make  appropriate  selections  within  the  Excel  Data  dtelog  window. 

&  Choose  one  of  the  following  two  options : 

(1)  Select  EXECUTE  EXCEL  to  oo  directly  to  the  Excel  steel  beam 
spreadsheet. 

(2)  Select  SEND  DATA  TO  RLE  and  enter  a  RLE  NAME  to  deler  de- 
sign  to  a  later  date. 

»  Note:  This  is  the  proper  choice  if  you  had  difficulty  in  running  Excel 
from  CASM.  Follow  the  procedure  described  In  step  L-2  to  pass  the 
data  on  to  Excel. 

b.  Click  on  OK  to  continue. 

2.  Design  the  spandrel  girder  within  the  Excel  design  spreadsheet, 
a  The  Preliminary  Design  Spreadsheet  will  appear. 

b.  Use  the  scroll  bar  to  view  the  nonusibte  portions  of  the  spreadsheet. 

c.  Use  CARDFILE  to  review  factors  that  may  influence  your  decisions. 

»  Note:  Spandrel  members  supporting  brick  masonry  shall  have  their 
total  toad  deflection  limited  to  L/600. 

d.  No  depth  limit  is  required  for  the  spandrel  girder:  however,  set  the  TOTAL 
DEFLto  600.  The  W24x55  is  the  lightest  steel  beam  size  displayed  in  the 
selection  table. 

(1)  Select  SELECT  MEMBER  from  the  Member  pull-down  menu  to 
choose  the  desired  beam  size. 

(2)  Click  on  the  selected  beam  in  the  Kst. 

(3)  Turnon  SEND  MEMBER  SIZE  TO  CASM  H  the  data  was  sent  di- 
rectly  from  CASM. 

(4)  Select  OK  to  insert  the  beam  designation  in  the  CASM  Beam  Se¬ 
lection  line  in  the  lower  part  of  the  spreadsheet. 

e.  Select  PRINT  SPREADSHEET  from  the  Rle  pull-down  menu  to  obtain  a 
hardcopy  of  the  spreadsheet. 

f.  Select  RETURN  TO  CASM  from  the  Rle  pull-down  menu.  The  Excel 
program  will  be  closed. 

g.  If  you  activated  Excel  through  CASM,  reactivate  the  CASM  program  by 
selecting  MAXIMIZE  from  the  System  menu  if  you  are  using  a  dual- 
screen  workstation.  Select  RESTORE  if  you  are  using  the  single-screen 
workstation. 

»  Note:  If  data  were  sent  to  a  file,  re-execute  CASM  and  load  your 
previous  project  data  file. 

3.  Proceed  to  the  design  of  another  element  or  revise  the  preliminary  analy¬ 
sis  of  the  current  element  as  desired. 
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2.  Select  FORM  DECK  from  the  Surface  1-Wav  types  contained  In  the 
SurttJne  system  category  pul-down  menu.  Handles  w*  appear  on  the 
one  way  surface  element  symbols. 

a  Select  Vie  handle  within  the  bay  between  the  grids  B  to  C  and  1  to  2. 

4.  Review  Ihe  two  attribute  dtoiog  windows  shown  and  select  GUIDELINES 
to  be  prompted  with  addWonal  considerations  for  the  element  type  se¬ 
lected. 
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.  continue  on  to  preliminary  analysis. 

Q.  Preliminary  analysis  of  the  metal  form  deck  alone. 

1.  Change  the  current  toad  combination  for  form  deck  analysis  to  dead  load 
only. 


»  Note:  The  wet  concrete  and  the  deck  weight  are  the  only  loads  acting 
on  the  form  deck. 


a  Change  the  LIVE  load  FACTOR  to  0.0.  The  dead  load  factor  is  currently 

1.0. 

b.  Select  ADO  to  add  the  dead  only  combination  to  the  list  and  make  It 
current. 

c.  CHck  on  OK  to  end  working  with  load  combinations. 

2L  Soloct  PRELIMINARY  from  the  Design  pull-down  menu. 

3.  Select  appropriate  options  within  the  Analysis  dialog  window, 
a  Soloct  UNITS  of  Feet  and  Pounds. 

b.  Verity  Load  Combination  of  D  is  selected. 

c.  Do  not  check  APPLY  UVE  LOAD  REDUCTION. 

d.  Do  not  check  PATTERN  OCCUPANCY  UVE  LOAD. 

e.  Do  not  check  USE  ACTUAL  PROPERTIES. 

f.  Do  not  check  DL  ■  DECK  +  SELF  WEIGHT .  since  the  form  deck  is  a 
noncomposite  element. 
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g.  Do  not  check  RE-ANALYZE  ALL  ADJOINING  MEMBERS. 

h.  Select  OK  to  continue  preparation  for  analysis  of  Ihe  form  deck  element. 
The  Decking  Analysis  dialog  window  wi  eppeer  instead  of  the  connec¬ 
tivity  dialog  window.  The  deck  spans  wtf  be  numbered  across  foe  bay, 
and  one  edge  wtt  be  highlighted  yeftow  on  the  dtaplay. 


*  I  i  V  I  It  >  |  I  J  .  1  !  y' 


Nuabw  of  Spam:  O  1  0  2  $  3 
Dntanca  Fiwa  Edgar  [12.B  |  ft 

Starting  Span  N undue  |l  | 

G  Include  Suparinpotad  Daad  Lead 


4.  Select  appropriate  decking  analysis  options. 

&  Select  the  appropriate  number  of  spans  as  three. 

b.  Locale  the  position  of  the  typical  1 -foot  strip  for  analysis. 

(1)  The  distance  from  the  highlighted  edge  to  the  centroid  of  the 

1  -foot  strip  is  defaulted  to  the  center  of  the  bay  and  is  shown  in 
the  dialog  window  as  12.0  feet.  This  distance  can  be  changed  to 
re-position  the  1-foot  strip  where  desired. 

(2)  Select  the  Starting  Span  Number  of  the  three  spans  to  be  ana¬ 
lyzed.  This  positions  the  three  spans  within  the  bay  along  the  1  - 
foot  strip. 

c.  Review  GUIDELINES  for  information  on  whether  to  include  superim¬ 
posed  dead  load. 

d.  Turn  off  INCLUDE  SUPERIMPOSED  DEAD  LDAP. 

e.  Select  OK  to  continue  with  the  preliminary  analysis. 

5.  Enter  the  desired  ANALYSIS  FILE  NAME  and  select  YES  if  the  Loads  and 
Connectivity  are  correct  as  displayed. 

_ _ 
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»  Note:  Connectivity  is  automatically  set  so  the  first  support  is  a  hinge 
and  all  remaining  supports  are  rollers.  Thus,  the  deck  is  continuous 
over  the  three  spans. 

6.  Preliminary  analysis  of  the  element  begins. 

a  When  analysis  is  complete  the  sheer,  moment  and  relative  deflection 
diagrams  for  the  selected  load  combination  will  appear  on  the  display. 
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c.  Otek  on  OK  to  continue  to  the  prefiminary  design  of  the  form  deck  atone. 
R.  Preliminary  design  of  the  metal  form  deck  alone. 

1.  Select  9/lff-26  QA  form  deck.  Refer  to  section  0.1.  through  Q4.  for  U9e 
of  the  Prefiminary  Design  spreadsheet. 
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42 

42 

Deck  Span: 

20* 

Sup  Dead 

Trib  Width- 

12.0  in 

Live 

Depart  Limit- 

1.0  in.  max 

Lmin  Roof 

Fy- 

33  0  ksi 

Snow 

Fb* 

20.0  ksi 

Wind 

Fv- 

13.2  ksi 

Summery 

14 

11 

14 

42 

42 

E  - 

Live  Ld  Defl- 

29.000  ksi 
L/240  >010  in 

r  j  Fire  Rating _ 1.00  Hrs  I 

V  \ _ /  \ _ /  Min  thickness  above  dork- 

Total  Dan- 

L/180 

-0.1 3  in 

Load  #1 

:  Deck+Slab*20psf 

350 

inches 

CASM  Slab  Design: 

Loed#2:  Deck+Slob+150#  Reqddepth  l  4.50 

inches 

Fy- 

60  ksi 

Depth- 

5.50  in 

ReqdAs- 

0  002  in'" 2  1 

Pc- 

4.0  ksi 

d* 

2.25  in 

Selected  WWF:  6x6-W14xW1  4 

Weight- 

145  o d 

Mmox- 

14  Mb 

Mu- 

280.9059  Mb  1 

Form  Deck  Coda  Load  Combinations: 

Load 

Fb 

M* 

M- 

Sx» 

Sx- 

lx 

Case 

(P*9 

Factor 

(Hb) 

(Hb) 

(in.3) 

fm.3) 

(in.4) 

Simple  Span 

#1 

865 

1  00 

432 

0026 

0006 

1 

#2 

66.5 

1.33 

108.2 

0.049 

0.011 

Maodmums: 

108.2 

0.049 

0.011 

S.  Save  the  scheme  la  project  data  file  as  SCHEME1  A.BLD. 
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A.  OPEN  the  scheme  la  datafile  name:  SCHEME1A.BLD.Th*  steps  contained 
In  A  through  D  tor  scheme  la  are  the  same. 

B.  Draw  Structure. 

1.  Select  the  DRAW  STRUCTURE  tool  palette. 

2.  Delete  toe  narrowly  spaced  elements  within  the  center  bey,  which  is 
bounded  by  grids  B  and  C  between  grids  2  and  3. 

a  Soloct  DELETE  STRUCTURE  from  toe  Edit  pu*-down  menu.  Handles  w« 
appear  on  each  structural  element  to  delete. 


»  Note:  Only  one  handle  will  appear  for  a  series  of  elements  within  a  bey. 

It  Is  not  possfele  to  delete  a  single  element  within  a  series  of  elements. 

b.  Select  the  joist  handle  contained  In  the  center  bay  and  all  the  joists  wM 
be  removed  from  the  display. 

c.  Double  dick  the  right  mouse  key  to  exit  the  delete  structure  command. 

3.  Insert  narrowly  spaced  elements  spanning  in  the  east/west  direction  within 
toe  center  bay  spaced  at  24  inches  on  center.  Turn  on  DRAW  SURFACE 
to  insert  a  one-way  surface  of  metal  form  deck  and  concrete  fill  above  the 
joists. 

»  Note:  Since  the  joists  run  parallel  to  the  interior  girder,  which  we  intend 

to  design,  a  surface  element  needs  to  be  drawn  across  the  rectangle 
of  apace  in  between  the  girder  and  the  adjacent  parallel  joist  so  that 
the  rectangle  is  not  interpreted  by  CASM  to  be  an  opening. 

C.  The  independent  toad  cases  are  the  same  as  for  scheme  1A. 

1.  Select  the  LOADS  AND  DESIGN  tool  pdette. 

D.  Establish  element  parameters  necessary  to  design  a  typical  Interior  steel 
girder. 

1.  Steel  should  stHI  be  toe  selected  material. 

2.  Select  ROLLED  SECTIONS  from  the  Surface/Unear  system  category  puW- 
down  menu. 

3.  Select  the  typical  interior  girder  on  gridline  2  between  grids  B  and  C. 

4.  Review  the  data  shown  and  select  GUIDELINES  to  be  prompted  with  addi¬ 
tional  considerations  for  the  element  type  selected. 

5.  Continue  on  to  preliminary  analysis  with  the  present  element  type  selected. 

E.  Preliminary  analysis  of  a  typical  interior  girder. 

1.  Use  toe  dead  +  Kve  load  combination  for  analysis. 

2.  Select  PRELIMINARY  from  toe  Design  ouH-down  menu. 

3.  Select  appropriate  options  within  the  Analysis  dialog  window, 
a  Select  UNITS  of  Feet  and  Kips. 

b.  Verify  Load  Combination  of  D+  L  is  selected. 

c.  Do  not  check  APPLY  LIVE  LOAD  REDUCTION. 
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r  -  : 


£ 


d  De  not  check  PATTERN  OCCURkNCY  LIVE  LOAD. 

a  Do  not  check  USE  ACTUAL  PROPERHES. 

f.  Do  not  chock  DL-  DECK*  SELF  Vt€fQKT  ,  since  the  girder  io  a 
noncompodle  dement 

g.  Do  not  check  RE-ANALYZE  ALL  ADJOtNINQ  MEMBERS. 

h.  Select  QK  to  conBnuo  preparation  for  analysis  of  toe  girder  element 
e.  osnct  appropnaw  connecuviiy  options. 

a  Create  a  simple  girder  span  by  setting  the  left  support  as  a  HtNQE  and 
Bte  right  support  as  a  ROLLER. 

b.  Select  OK  to  continue  with  the  prsBminarv  analysis. 

5.  Select  appropriate  sdf  weight  options. 

a  Add  an  esBmated  seif  weight  of  36  pH  to  the  smeared  structural  dead 
load.  This  magnitude  was  eeBmated  based  on  a  summation  of  the  loads 
shown  on  the  rflaplay  (approximately  1.56  Wf)  and  the  span  of  24  feet 


0.60 

1.00  lupacimpoaed  Dead  <klt)  lilllllll 


1.00  Live  (klf) 


0.91 

1.  I  J-1- 1-1 -Li 


b.  CBck  on  OK  to  continue. 

6.  Enter  the  dedred  ANALYSIS  RLE  NAME  and  setect  YES  if  the  Loads  and 
Connectivity  are  correct  as  displayed. 

7.  nesmmary  analysts  or  me  otomocrt  oegtns. 

a  Vttoen  analysis  is  complete  the  shear,  moment,  relative  deflection,  loads 
and  reaction  diagrams  for  the  selected  load  combination  wi  appear  on 
thedtapiay. 


19.1 


1.59 


Daflaction 


k  j=j 


19.07 


Total  Combined  Load 


19.07 
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b.  Select  any  of  the  loads  Rated  in  the  dialog  window  to  have  its  shear, 
moment,  relative  deflection,  loads  and  reactions  displayed. 

c.  CSck  on  OK  to  continue  to  the  prelminary  design  of  the  typical  interior 
girder. 

F.  Preliminary  design  of  a  typical  interior  girder. 

1.  Make  appropriate  selections  within  the  Excel  Data  dteiog  window, 
a  Choose  one  of  the  following  two  options : 

(1)  Select  EXECUTE  EXCEL  to  go  directly  to  the  Excel  steel  beam 
spreadsheet. 

(2)  Select  SEND  DATA  TO  RLE  and  enter  a  RLE  NAME  to  defer  de- 
sign  to  a  later  date. 

»  Note:  This  is  the  proper  choice  H  you  had  difficulty  in  running  Excel 
from  CASM.  Follow  the  procedure  described  In  step  L-2  of  scheme  1 A 
to  pass  the  data  on  to  Excel. 

b.  Click  on  OK  to  continue. 

2.  Design  the  interior  girder  within  the  Excel  design  spreadsheet, 
a  The  Preliminary  Design  Spreadsheet  wHI  appear. 

b.  Use  the  scroH  bar  to  view  the  nonvisible  portions  of  the  spreadsheet. 

c.  L  je  CAFDF1LE  to  review  factors  that  may  influence  vour  decisions. 

d.  Using  the  Member  putt-down  menu,  set  the  depth  Rmit  to  22.5  inches. 
The  W16x40  is  the  lightest  steel  beam  size  displayed  in  the  selection 
table. 

»  Note:  This  selection  has  a  self  weight  greater  than  estimated  by  4  pH. 

(1)  Select  SELECT  MEMBER  from  the  Member  puR-down  menu  to 
choose  the  desired  beam  size. 

(2)  Click  on  the  selected  beam  in  the  RsL 

(3)  Turn  on  SEND  MEMBER  SIZE  TO  CASM  if  the  data  was  sent  di- 
reetty  from  CASM. 

(4)  Select  OK  to  insert  the  beam  designation  in  the  CASM  Beam  Se¬ 
lection  line  in  the  lower  part  of  the  spreadsheet. 

e.  Select  PRINT  SPREADSHEET  from  the  FHe  pull-down  menu  to  obtain  a 
hardcopy  of  the  spreadsheet. 

f.  Select  RETURN  TO  CASM  from  the  FHe  pull-down  menu.  The  Excel 
program  wHI  be  dosed. 

g.  H  you  activated  Excel  through  CASM,  reactivate  the  CASM  program  by 
selecting  MAXIMIZE  from  the  System  menu  if  you  are  using  a  dual¬ 
screen  workstation.  Select  FESTQRE  if  you  are  using  the  single-screen 
workstation. 

»  Note:  If  data  were  sent  to  a  file,  re-execute  CASM  and  load  your 
previous  project  data  file. 

3.  Proceed  to  the  design  of  another  element  or  revise  the  preliminary  analy¬ 
sis  of  tire  current  element  as  desired. 
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4.  Select  CANCB.  In  toe  Linear  Baments  dtolog  window  to  end  work  with  the 
selected  widely  spaced  element  and  to  be  able  to  proceed  to  the  design 
of  other  element  types. 

Q.  Investigate  the  Influence  of  a  partition  toed  perpendicular  to  the  narrowly 
spaced  elements  In  the  center  of  the  center  bay. 

1.  Prepare  a  partition  load  baaed  on  the  toNowtog  components: 

»  Type  over  the  previous  exterior  wall  data  and  select  ASSIGN. 


Name 

:  Partition 

Type 

psf 

Finish 

:  Gypboard  5/8" 

3.1 

Sheathing 

• 

• 

0.0 

Structure 

:  Stl  Stud  16ga  4"@16 

1.1 

Insulation 

; 

0.0 

Finish 

:  Gypboard  5/8" 

3.1 

Total 

• 

7.3 

2.  ASSIGN  the  load  to  the  center  of  the  center  bay  and  perpendicular  to  the 
foist  span.  Set  Ihe  wafl  height  to  12  feet  in  the  Wall  Height  dialog  window. 

3.  Select  OK  to  and  working  with  wall  dead  loads. 

4.  r.stabBah  Ihe  parameters  upon  which  analysts  can  be  performed. 

a.  Select  material:  STEEL 

b.  Select  component  from  the  SurfaceAJnear  pull-down  menu:  NARROWLY 
SPACED :  OPEN  WEB  JOISTS -K  and  dick  on  one  ol  the  handles  In  the 
center  bay. 

c.  Review  data  in  dialog  windows  and  Guidelines. 

d.  Continue  on  to  Preliminary  Analysis. 

5.  Preliminary  Analysis  of  the  open-web  steel  joist, 
a  Select  load  combination:  Deed  +  Live. 

b.  Select  PRELIMINARY  from  the  Design  puM-down  menu. 

c.  Select  units:  FEET  and  POUNDS. 

d.  Verify  Load  Combination  of  DfL. 

e.  Do  not  check  APPLY  LIVE  LOAD  REDUCTION. 

f.  Do  not  check  PATTERN  OCCUPANCY  LIVE  LOAD. 

g.  Do  not  check  USE  ACTUAL  PROPERTIES. 

h.  Turn  off  DL  »  DECK+  SELF  WEIGHT. 

I.  Do  not  check  REANALYZE  ALL  ADJOINING  MEMBERS. 

j.  Select  connectivity:  simple  span :  HINGE  and  ROLLER 

k.  Estimate  self  weight:  0.0  pW. 


»  Note:  Joist  weight  was  smeared  into  the  floor  dead  \r  d. 


I.  Review  loads  and  connectivity  displayed. 


»  The  partition  load  is  displayed  as  a  concentrated  load  at  mid  span, 

m.  Enter  an  appropriate  analysis  file  name. 
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n.  Roviow  the  shear,  moment,  relative  deflection,  loads  and  reaction  dia¬ 
grams  on  the  display  for  any  of  the  load  cases  shown  in  the  window. 

6.  Preliminary  Design  of  the  open-web  steel  joist 

&  Make  appropriate  selections  within  the  Excel  Data  dialog  window. 

b.  Design  the  open- web  steel  joist  within  the  Excel  Preliminary  Design 
spreadsheet. 

(1)  Set  depth  limit:  24  inches. 

(2)  Set  deflection  limits:  Total  L/240,  Live  L/360. 

c.  Mato  member  selection:  16K2 

»  Note:  The  joist  size  is  the  same  as  without  the  concentrated  partition 
load  In  scheme  la  and  is  at  the  deflection  and  allowable  moment  limit 
for  this  joist  size. 

d.  Select  RETURN  TO  CASM  from  the  File  pull-down  menu. 

7.  Return  to  the  CASM  program. 

H.  Save  the  scheme  1b  as  filename:  SCHEME1B.BLD. 
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A.  OPEN  the  scheme  la  datafile  name:  SCHEMElA.BLD.TTie  steps  contained 
toi  A  through  D  for  scheme  la  are  the  same. 

B.  Draw  Structure. 

1.  Select  the  DRAW  STRUCTURE  tool  Palette. 

2.  Delete  al  the  narrowly  spaced  elements. 

3.  Inaert  widely  spaced  alemants  at  third  points  spanning  in  the  easlANaat  di¬ 
rection  wNNn  tfw  center  bay. 

»  Make  sure  DRAW  SURFACE  la  not  turned  on  if  there  already  la  a 
surface  drawn  in  the  bay. 


4.  Insert  widely  spaced  elements  at  third  points  spanning  in  the  north/south 
direction  in  the  bay  bounded  by  grid  Ikies  B-C  and  1-2. 

5.  Insert  a  one-way  surface  above  the  beams. 


»  Note:  A  surface  must  be  drawn  over  widely  spaced  elements  which  are 

contained  between  grid  lines  since  they  are  not  assumed  to  have  a 
surface  transferring  load  to  them. 


C.  Develop  the  Independent  load  cases  for  this  construction  type. 

1.  Select  the  LOADS  AND  DESIGN  tool  palette. 

2.  Delete  the  Floor  Type  1  Assigned  dead  load. 

a  Turn  on  SHOW  DEAD  loads  to  view  current  assigned  dead  toads. 

»  Note:  Only  displayed  loads  can  be  delete*.' 


c.  Select  the  appropriate  handle  to  delete  Floor  Type  1  dead  load.  The  load 
type  wffl  disappear  from  the  display  and  handles  will  appear  on  any 
remaining  dead  loads  to  delete. 

»  Note:  The  Floor  Type  1  dead  load  has  only  been  removed  from  the 
budding  model.  It  still  exists  in  the  floor  dead  load  list. 


b.  Select  DELETE  LOAD  from  the  Edit  puk-down  menu.  Handles  appear  at 
die  centroids  of  al  assigned  dead  loads. 


TU 
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d.  Double  cflck  the  right  mouse  key  to  stop  dieting  loads. 

3.  Prepare  the  deed  load  based  on  the  given  load  Bat  and  floor  construction 
cross  section. 


4. 

5. 


Name 

Hrirtltln  n 

partition 
Finish 
Deck 
Structure 
Mechanical 
Bectrical 
Rre  Protection 

Anltlnn 

Lomng 

ASSIGN  Floor  Type  2  over  the  entire  floor  area. 
Select  STOP  to  end  working  with  floor  dead  loads. 


Floor  Type  2 
None 

Carpet  &  Pad 
MTL  DK  3.0  /  LTWT  2.5 
Steel  Beams  0.0  psf 
3.0  psf 
1.0  psf 

Sprinklers  Wat  4.0  psf 
Suspended  Channel/Tile 


6.  The  given  Rve  load  has  not  changed  from  scheme  1  and  is  stM  assigned  to 
the  entire  floor. 


D.  Establish  element  parameters  necessary  to  design  the  typical  third  point 
beams  within  the  center  bay. 

1.  Select  material:  STEEL 

2.  Select  component  from  the  Surface/Linear  puN-down  menu:  WIDELY 
SPACED :  ROLLED  SECTIONS  taxi  dick  on  one  of  the  handles  in  the  cen¬ 
ter  bay. 

3.  Review  data  in  dialog  windows  and  Guidelines. 

4.  Continue  on  to  Preliminary  Analysis. 

E.  Preliminary  Analysis  of  the  third  point  beam. 

1.  Select  load  combination:  Dead  +  Live. 

2.  Select  PRELIMINARY  from  the  Design  puft-down  menu, 
a  Select  units:  FEET  and  KIPS. 

b.  Verify  Load  Combination  of  D+_L. 

c.  Do  not  check  APPLY  LIVE  LOAD  REDUCTION. 

d.  Do  not  check  PATTERN  OCCUPANCY  LIVE  LOAD. 

e.  Do  not  check  USE  ACTUAL  PROPERTIES. 

f.  Turn  off  DL  -  DECK+  SELF  WEIGHT. 

g.  Do  not  check  RE- ANALYZE  ALL  ADJOINING  MEMBERS. 

3.  Select  connectivity:  simple  span :  HINGE  and  RGi  i  fr 

4.  Estimate  self  weight:  26.0  pH. 


'if  'I  WnijM 


Ettrreated  Self  Weight:  [ZS.O  ]pM 

0  Update  Area  Structure  Loads 
0  Add  Se«  Weight 


IC!2lir»aPE]| 


»  Note:  Beam  weight  was  not  smeared  into  the  floor  dead  load. 
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5.  TUm  on 

Note:  This  wffl  am— r  tha  estimated  beam  weight  Into  the  floor  typa  2 


6.  Review  loads  and  connectivity  displayed. 

7.  Enter  an  appropriate  analysis  Me  name. 

8.  Review  tha  ah ear,  moment,  relative  deflection,  load  and  reaction  digrams 
on  tha  dtaplay  tor  any  of  the  load  cases  shown  in  the  window. 


Haent  (ktft) 


11.35  total  Coabinvd  LMd  11.99 


F.  Preliminary  Design  of  the  third  point  beam. 

1.  Make  appropriate  selections  within  the  Excel  Data  dialog  window. 

2.  Design  the  third  point  beam  within  the  Excel  PreBminary  Design  sprsad- 


&  Set  depth  limit:  22.5  inches. 

b.  Set  deflection  limits:  Toted  L/240,  Live  L/360. 

c.  Make  member  selection:  W1 6x28. 

d.  Select  RETURN  TO  CASM  from  the  Fite  puff-down  menu. 

3.  Return  to  the  CASM  program. 

G.  Establish  element  parameters  necessary  to  design  the  typical  interior 
column  line  girder  along  grid  2  between  grids  B  and  C. 

1.  Select  material:  STEEL 

2.  Select  component  from  the  Surface/Unear  putt-down  menu:  WIDELY 
SPACED :  ROLLED  SECTIONS  and  dick  on  the  handle  on  grid  line  2. 

3.  Review  data  in  dialog  windows  and  Guidelines. 

4.  Continue  on  to  Preliminary  Analysis. 

H.  Preliminary  Analysis  of  the  typical  interior  girder. 

1.  Select  PRELIMINARY  from  the  Design  puW-down  menu, 
a  Select  units:  FEET  and  KIPS. 
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2.  Select  connectMtv:  simple  span :  HINGE  and  F*"*  i  PR 


» 


Note:  The  calculation  of  reactions  of  the  perpendicular  beams  which 
frame  Into  the  girder  are  performed  automatically.  The  self  weight  of 
the  perpendicular  beams  is  Included  In  the  updated  floor  type  2  area 
dead  load. 


» 

» 


Note:  Simple  span  connectivity  assumptions  are  used  when  automatic 
calculation  of  beam  reactions  are  performed. 


Note:  The  display  will  highlight  the  tributary  areas  concurrent  with  the 
calculation  of  beam  reactions. 


3.  Estimate  self  weight:  45.0  plf. 


»  Note:  The  estimated  beam  weights  shown  In  the  help  window  are 
based  on  uniform  loads.  No  help  Is  available  for  concentrated  loads 
along  a  span,  and  an  educated  guess  is  required. 


4.  Review  loads  and  connectivity  displayed. 


4.32  4.32 

0.18  i  0 . 10  ■  0.10 

1.00  Superimposed  Dead  <kl€>  a  ■  a  1  mm  ■+  ■  a 


6.72  6.72 


1.00  Live  (kit)  £ 


0.28  |  0.28  I  0.28 

i  i  *  mu  *  i  ~i — i 


-24.0- 


5.  Enter  an  appropriate  analysts  file  name. 

6.  Review  the  shear,  moment,  relative  deflection,  load  and  reaction  diagrams 
on  the  display  for  any  of  the  load  cases  shown  in  the  window. 


Shear  (k) 


L 


Moment,  (kft) 


11.35  11.35 

0.52  -  0.32  *  0.32 

Deflection  *  4  #  a  1  j  f  4 

v  - — — — . -  ■  v 


17  57  Tntal  Combined  Load  17.57 


I.  Preliminary  Design  of  the  typical  interior  girder. 

1 .  Make  appropriate  selections  within  the  Excel  Data  dialog  window. 

2.  Design  the  typical  interior  girder  within  the  Excel  Preliminary  Design 
spreadsheet. 

a  Set  depth  limit:  22.5  inches. 
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b.  SX  defection  hr**:  Total  L/240,  Live  1/300. 

c.  Maks  mambar  aalaction:  W18x40. 

d.  Select  RETURN  TO  CASM  bom  the  Rte  pui-down  menu. 

3.  Return  to  lha  CASM  program. 

J.  Sava  tha  scheme  2a  as  filename:  SCHEME2A.BLD. 


A.  OPEN  tha  schema  2a  datafile  name:  SCHEME2A.BLD.Tba  steps  contained 
in  A  through  D  for  schema  2a  are  tha  same. 

B.  Draw  Structure. 


1.  Select  tha  DRAW  STRUCTURE  tool  palette. 

2.  Insert  widely  spaced  elements  at  third  points  spanning  in  a  checkerboard 
fashion  to  the  left  and  to  the  right  of  the  currently  framed  bays. 

3.  Insert  a  one-way  surface  above  (he  beams  within  the  four  bays  added  in 
step  2. 


(^24.0^^24. o(^2«.0^} 


OrianMion:  O  M-S  $  E-W 
Aim: 


SUP**  2  i 

i810"  iw 


1  |  £wc*l  | 


1 

24.0 


24.0 


4.  Insert  girders  along  grid  Hne  2  between  grids  A  to  Band  C  to  D. 


»  Note:  You  must  insert  girders  between  column  lines  (supports).  Do 
not  assign  girder  continuous  from  grid  line  A  to  D. 


C.  Tha  same  assigned  independent  load  cases  apply  as  for  schema  2A. 

D.  Establish  element  parameters  necessary  to  design  grid  line  2  as  a  continu¬ 
ous  girder  for  three  spans. 

1.  Select  material:  STEEL 

2.  Select  component  from  the  SurfacaUnear  pufl-down  menu:  WIDELY 
SPACED :  ROLLED  SECTIONS  and  dick  on  the  left  bay  along  grid  fine  2 
between  grids  A  and  B. 


I 
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»  Note:  The  shears,  moments  and  deflections  of  the  Initial  span  selected 

will  be  passed  on  to  the  preliminary  design  spreadsheet. 

»  Note:  The  left  end  span  has  been  selected  for  analysis  since  it  will 
produce  the  maximum  negative  and  positive  moments  as  well  as  the 
maximum  deflection  for  a  three-span  continuous  beam. 


3.  Review  data  in  dialog  windows  and  Guidelines. 

4.  Continue  on  to  Preliminary  Analysis. 

E.  Preliminary  Analysis  of  the  three-span  continuous  girder  line. 

1.  Select  load  combination:  Dead  +  live. 

2.  Select  PRELIMINARY  from  the  Deaton  pull-down  menu, 
a  Select  units:  FEET  and  KIPS. 

b.  Verify  Load  Combination  of  D+  L . 

c.  Do  not  check  APPLY  LIVE  LOAD  REDUCTION. 

d.  Do  not  check  PATTERN  OCCUPANCY  LIVE  LOAD. 

e.  Do  not  check  USE  ACTUAL  PROPERTIES. 

f.  Turn  off  DL-  DECK  4  SELF  WEIGHT. 

g.  Do  not  check  RE- ANALYZE  ALL  ADJOINING  MEMBERS. 

3.  Select  connectivity  for  the  continuous  three  spans  as  follows: 


Left  Right 

®  O 


Spans 

0 


o 

O  O 
O  €> 

O  i —  O 
O  O 

o  —  o 


O  Adjacent 
Spans 


0 


Q  Internal  Pin  “° 

1  a*  I 


matsmau&ietwammmMmmMimji  taamsiai : i- aa  ms 


A  l24.0\B  /24.0\C  )  24.0-*  D 


ATrr — ^ 


24.0 


Left— : - .  Right 


24.0 

3 

24.0 

i- 


a  Select  a  hinge  for  the  left  end  of  the  highlighted  left  span  and  a  roller  for 
a  continuous  beam  at  the  right  end. 

b.  Set  ADJACENT  SPANS  -  2  to  the  right  side  of  the  initial  span  selected. 

»  Note:  If  the  number  of  drawn  adjacent  spans  Is  less  than  the  number 
set,  an  error  message  will  appear. 

»  Note:  If  the  number  of  adjacent  spans  is  set  to  zero,  and  you  have 
selected  a  continuous  support,  CASM  will  search  for  a  cantilevered 
support  location. 
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»  Not*:  Th*  maximum  total  number  of  continuous  spans  that  can  ba 
analyzad  Is  four. 

c.  Clck  on  OK.  A  Connectivity  dialog  window  wi  appear  and  a  yetow  dot 
wN  highRght  the  support  location. 

d.  fieler*  a  CQMT1NUQ1JBBFAU  RQI I  FR  wnri  nn OK  AnrUhr  Cr»w 
nectMty  dialog  window  wM  appear  and  another  yellow  dot  wi  highlight 
the  support  location. 

a.  Select  a  ROLL^  and  cNck  on  OK. 

4.  Estimate  girder  self  weight:  35.0  pW. 

»  Note:  The  self  weight  help  window  applies  to  simple  span  members 
only.  An  educated  guess  is  required  for  continuity  situations. 

»  Note:  The  girder  self  weight  was  not  smeared  into  the  floor  dead  load. 

5.  Review  loads  and  connectivity  displayed. 

0  31  0  31  0  31  0.31  0  31  0  31 

1  00  n— *  (klf)  -0  •  OSiO  05*0 . 05.0 . 0910 . 09.0  „  OS.O  .  05*0 . 0S»0 . 05. 


1.00  Supsrimposad  Dvad  (klf)' 


4  32  4  32  4  32  4.32  4  32  4  32 

.o  ielo  i8jc  iso  ial|o . isto  is.o  ie|o  lelo  is. 


1  00  Liv«  (klf) 


6  72  6  72 

6 

72  6 

72 

6 

72  6  72 

.0  2810  28X1 

1  l  +  i  *4 

28  0  28 

111- 

jo  28 

10  28,0 

t  n 

h 

K)  28|o  28. 
1  1  1 

6.  Enter  an  appropriate  analysis  Me  name. 

7.  Review  the  shear,  moment  and  relative  deflection 
for  any  of  the  load  cases  shown  in  the  window. 


diagrams  on  the  display 


.4.99’ 6.47 


-17  4 

6  47  4  99. 
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F.  Preliminary  Design  of  the  exterior  span  of  the  continuous  girder. 

1.  Make  appropriate  selections  within  the  Excel  Data  dialog  window. 

2.  Design  the  exterior  bay  girder  within  the  Excel  PreRminary  Deeign  spread¬ 
sheet. 

&  Set  depth  NmH:  22.5  inches. 

b.  Set  deflection  Nmits:  Total  17240,  Live  L/360. 

c.  Make  member  selection:  W1 6X36. 

d.  Soloct  RETURN  TO  CASM  from  the  File  pul-down  menu. 

3.  Return  to  the  CASM  program. 

G.  Save  the  scheme  2b  as  filename:  SCHEME2B.BLD. 


A.  OPEN  the  scheme  2b  datafile  name:  SCHEME2B.BLD.  The  steps  con¬ 
tained  In  A  through  D  for  scheme  2b  are  the  same. 

a  Select  SAVE  AS  from  the  FILE  pull-down  menu  and  rename  the  file  as 
scheme3.bld. 

B.  Draw  Structure. 

1.  Select  the  DRAW  STRUCTURE  tool  palette. 

2.  Delete  the  third  point  beams  that  span  in  the  north/south  direction.  This  in¬ 
volves  three  bays. 

3.  Delete  the  surface  otomont  within  those  sane  three  bays. 

4.  Insert  widely  spaced  elements  at  third  points  spanning  in  the  east/west  di¬ 
rection  within  the  three  empty  bays. 

a  Select  the  COPY  STRUCTURE  command  from  the  Edit  pull-down  menu. 
Yellow  handles  will  appear  on  structural  members. 

b.  Select  the  third  point  beams  in  bay  A1-  B2  with  the  left  mouse  key. 

c.  Select  the  one-way  surface  in  bay  A1-B2  with  the  left  mouse  key. 

d.  Double  click  the  right  mouse  key  to  end  selecting  structural  members  to 
copy. 

e.  Select  grid  location  A1  as  the  base  point  to  copy  from  with  the  left  mouse 
key. 

The  PASTE  STRUCTURE  command  is  automatically  started. 

f.  Select  grid  locations  B1 ,  A2,  and  C2  with  the  left  mouse  key. 

g.  Double  dick  the  right  mouse  key  to  stop  pasting  structural  members. 

C.  Develop  the  Independent  load  cases  for  this  construction  type. 

1.  Select  the  LOADS  AND  DESIGN  tool  Ddette. 

2.  Delete  the  Floor  Type  2  Assigned  dead  toad. 
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a  Salad  die  aoorooriala  handla  to  delate  Root  IVm  2  dead  load 
d.  Doubla  dok  tie  right  mouaa  hay  to  slop  delating  loads. 

3.  Prepare  Vie  dead  load  based  on  die  given  load  1st  and  floor  consfruction 
croaaaadion. 

Name  :Roor  Type  3 

Partition  :None 

Hniah  :C«p«t&Pad 

Deck  Concrete  NLWT  4* 

Structure  :Concreta  Beams  0.0  psf 

Mechanical  3.0  pal 

Electrical  :1.0psf 

Fire  Protection  :None 

CeMng  rSuapended  ChanneOTBe 


nmUnJ 

□OCulCai 

Rra  Protection 

/\-«i - 

u6Wig 


4.  ASSIGN  Boor  Type  3  over  the  entire  floor  area 

5.  Select  OK  to  end  woridno  with  floor  dead  loads. 

6.  The  given  Rve  load  haa  not  changed  from  scheme  1  and  Is  sM  assigned 
to  the  entire  floor. 

D.  Establish  element  parameters  necessary  to  design  grid  line  2  as  a  continu¬ 
ous  girder  for  three  spans. 

1.  Select  material:  CONCRETE. 

2.  Select  component  from  the  Surface/Unear  puR-down  menu:  WIDELY 
SPACED :  BEAM-C.I.R  and  cfck  on  the  left  bay  along  grid  Rne  2  between 
grids  A  and  B. 

»  Note:  The  left  end  span  has  been  selected  for  analysis  since  H  will 
produce  the  maximum  negative  and  positive  moments  as  well  as  the 
maximum  deflection  for  a  three-span  continuous  beam. 

a  viBviGw  Ofltti  m  <Mog  windows  ano  uuKMinds. 

4.  Continue  on  to  Prslminary  Analysis. 

E.  Preliminary  Analysis  of  the  three  span  continuous  girder  line. 

1.  Select  load  combination:  1.4  Dead  +  1.7Uve. 


«»P 

Dwi 

I  Fartai 
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2.  Him  on  PATTERN  OCCUPANCY  UVE  LOAD  In  the  Load  Combinations  <fla- 
log  window  and  dicte  on  OK. 

3.  Incorporate  live  load  reduction  option. 

&  Select  OCCUPANCY  (LL)  from  the  Loads  puA-down  menu. 

b.  Select  LLR  GUIDELINES  to  review  the  code  requirements  regarding  live 
load  reductions. 


»  Note:  The  tributary  area  for  each  beam  span  Is  less  than  400  square 
feet  and  thus  no  reduction  will  actually  be  applied. 

c.  Click  on  OK  to  remove  the  Guidelines  window. 

d.  Turn  on  APPLY  UVE  LDAP  REDUCTION. 

e.  Select  STOP  to  end  work  with  the  live  load  list. 

4.  Select  PRELIMINARY  from  the  Design  puB-down  menu. 

&  Select  units:  FEET  and  KIPS. 

b.  Verify  Load  Combination  of  1.40+  1.7L . 

c.  Select  APPLY  UVE  LOAD  REDUCTION. 

d.  Select  PATTERN  OCCUPANCY  UVE  LOAD. 

e.  Do  not  check  USE  ACTUAL  PROPERTIES. 

f.  Turn  off  PL  -  DECK  4-  SELF  WEIGHT. 

g.  Do  not  check  RE- ANALYZE  ALL  ADJOINING  MEMBERS. 

5.  Select  connectivity  lor  the  continuous  three  spans  as  follows: 

a  Select  a  FRAMED  CONTINUITY  support  for  the  left  and  right  end  of  the 
highlighted  left  span. 

b.  Set  ADJACENT  SPANS  ■  2  to  the  right  side  of  the  initial  span  selected. 
Leave  the  left  adjacent  spans  equal  to  zero. 

c.  Click  on  OK.  A  Column  Connectivity  dialog  window-  wM  appear  and  a 
yellow  dot  will  highlight  the  left  support  location. 


^  I  oltjmrt  i  unni'i  t  /;,y 


p  Cofcaan  Above  Bm - 

|  Tnluan  height  |l<-0  Jr 
rCoJuanBatowSMa 

o  JL  • 

Cohn  MgM:  |ir.O  [ft  I 

I  ffifl  t  Ifrwcdl 

d.  Insert  COLUMN  HEIGHT  =  14.0  feet  for  the  Column  Below  Beam. 

»  Note:  This  is  necessary  since  the  model  does  not  contain  a  floor  level 
below  the  one  used  for  framing. 

e.  Set  the  end  of  the  column  above  and  below  as  FIXED. 
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f.  CSck  on  OK  A  Column  Connectivity  dalog  window  wM  appear  and  a 
yalow  dot  wM  highlght  foe  right  support  location. 

g.  nspeot  steps  d  through  f  for  the  right  support  of  the  apan  to  be  designed. 
Tha  Connectivity  dialog  window  wi  appear  andayelow  dot  wSNgMght 
the  support  location  at  the  right  end  of  the  middle  apan. 

h.  Select  a  FRAMED  CONTINUITY  support  and  dick  on  OK  The  Column 
Connectivity  dalog  window  w*  appear. 

i.  Repeat  steps  d  through  f  ter  the  support.  The  Connectivity  dialog  window 
wH  appear. 

j.  Select  a  FRAMED  CONTINUITY  support  and  cBck  on  OK  The  Column 
Connectivity  dalog  window  wM  appear. 

k.  Repeat  steps  d  and  e,  then  cNck  on  OK  A  Live  Load  Reduction  dalog 
window  wM  appear. 

0  Mm6*t  is  part  ol  a  real 
0  Maobat  aupperta  aura  Wan  mm  floor 
0  Occupancy  ii  public  My  of  pwaga 

UHfltoMMac  |lLB.TXT  | 

I  (OKI  I  Icmeall 

6.  Answer  the  Uve  Load  Reduction  questions  which  appear  in  the  dalog  win¬ 
dow. 

a  Member  is  not  part  of  a  roof;  therefore,  do  not  sated  with  an  X. 

b.  Member  does  not  support  more  than  one  floor;  therefore,  do  not  select 
with  an  X. 

c.  Occupancy  is  not  a  public  assembly  or  garage;  therefore,  do  not  select 
with  an  X. 

d.  Enter  the  desired  LLR  Rename  as :  LLRTXT. 

e.  CSck  on  OK  and  load  calculations  begin.  A  SeH  Weight  dialog  window 
wM  appear. 

»  Note:  The  live  load  reduction  calculation  output  file  can  be  viewed  and 
printed  similar  to  that  for  wind  and  snow  output.  A  sample  of  the 
output  Is  listed  below. 


Project  :  Corps  Office  Building 

Location  :  Vicksburg 

Design  Load  :  TM  5-809-1  1986 

Time  :  Thu  Sep  19,  1991  2:03  PM 

********************  LAv©  Lodd  Reduction  ******************* 


Typical  Floor 

Offices  w/ smear  corridor  (Lo)  :  70.0  psf 

Tributary  area  (TA)  :  192.0  sf 

Area  of  Influence  (Ai)  -  2*TA  for  beams. 

Ai  -  384.0  sf 
Ai  <  400.0  sf 

No  live  load  reduction  taken. 

L  -  Lo 

+ - + 
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.  tsrnnm  giw  mii  wotgrn. 

a  Sotoct  QuideMnos  and  a  Concrete  Beam  Estimated  Sen  Weight  dWog 
window  wi  appear. 


b.  Select  NLWT  @  150  PSF. 

c.  Select  ONE  EhP  CONTINUOUS  and  the  L/h  ratio  wiN  become  18.5  in 
compliance  with  the  minimum  ratio  required  by  the  AC  I  Code  to  avoid 
deflection  calculations. 

d.  Enter  the  slab  thickness  t  -  4.0  inches.  The  value  of  h-twW  become  11. 6 
inches. 

e.  Revise  h-t-  12  inches. 

f.  Revise  the  beam  width  b-  10.0  inches  and  pass  the  1 25.0  plf  seif  weight 
to  the  Self  Weight  dialog  window. 

g.  Click  on  OK  to  dose  the  Concrete  Doom  dialog  window. 

h.  Click  on  OK  to  display  the  updated  dead  load  plf  diagram.  A  Draw 
Patterned  Live  Loads  dialog  window  wi  appear. 

8.  Review  the  loads  and  connectivity  displayed  and  select  YES  to  draw  the 

patterned  Hve  loads. 
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Draw  patterned  live  loads? 


e»|  I  I  Ha 


9.  Review  the  live  load  patterns  displayed. 


Alternate  Span*  1 


Alternate  Spans  2 


Two  Adjacent  Spans  1 


Two  Adjacent  Spans  2 


All  Spans 


10.  Enter  an  appropriate  analysis  We  name  and  dick  on  OK 

11.  Review  the  shear,  moment,  rotative  deflection,  loads  and  reactions  dia¬ 
grams  on  the  display  for  any  of  the  toad  cases  shown  in  the  window. 


Total  Coawned  Load  -  Two  Adjacent  Spam  1 
Live  Load  -  Two  Adjacent  Spam  2 
Total  Coadwnod  Load  -  Two  Adjacent  Spam  2 
Total  Coadrined 


Green 

Yedow 

Yellow 


Deflection  Scale:  X:|l.O  ]  Y:fTo 


Cancel 
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Shear  (k) 


Moment  (kft) 


Mlisast 


Deflection 


Total  Combined  load  —  Envelope 

F.  Preliminary  Design  of  the  exterior  span  of  the  continuous  girder. 

1 .  Maks  appropriate  selections  within  the  Excel  Data  dialog  window. 

2.  Design  the  exterior  bay  girder  with  in  the  Excel  Preliminary  Design  spread¬ 
sheet. 

a  Set  depth  limit:  22.5  inches. 

b.  Select  Trial  Beam  Size:  h-  16  inches;  b-  10  inches.  (Do  not  send  to 
CASM). 

c.  Select  Rebar  Size:  left-  #6;  mid-  #4;  right-  #6 

d.  Send  Trial  Doom  Size  to  CASM. 

e.  Select  RETURN  TO  CASM  from  the  Fite  pull-down  menu. 

3.  Return  to  the  CASM  program. 

G.  Save  the  scheme  3  as  filename:  SCHEME3.BLD. 
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■  Truss  Design 


Given:  A  one  story  gable  roof  bidding  located  at  Westover  AFB.  Two  framing 
options  are  to  be  reviewed.  Therefore,  there  are  2’-0’  o.c.  narrowly  spaced 
wood  trusses  across  one  half  of  the  building  and  15’-0"  o.c.  widely  spaced 
steel  trusses  across  the  other  half.  Purtins  are  located  at  quarter  points 
between  the  widely  spaced  trusses. 


Narrowly  spaced  truss: 

lop  chord:  asphalt  shingles 

5/8’  plywood 

Bottom  chord:  8*  bait  insulation 

5/8’  gypsum  board 


Widely  spaced  truss: 

Top  chord:  asphalt  shingles 

2*  rigid  insulation 
1 1/2*  -  20  ga  meted  deck 
purlin  weight 

Bottom  chord:  no  superimposed  dead  loads 


Required:  Perform  a  preliminary  analysis  for  a  narrowly  spaced  truss  oiomont  and 
a  widely  spaced  truss  element  with  purtins.  Load  cases  are  dead  +  snow 
and  dead  +  wind  for  the  narrowly  spaced  truss,  and  dead  +  snow  for  the 
widely  spaced  truss. 

Solution: 
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A.  Establish  Criteria. 


1.  Select  PROJECT  and  Input  the  following  data: 


Project  Name 
Ctty/lnsteHaHon 


Design  Load 


TRUSS  EXAMPLE 

WESTOVBTAFB 

MA 

TM  5-809-1  1906 


2.  Select  REGIONAL  and  check  the  foMowfoo  date: 


Basic  Wind  Speed  :  75.0  mph 

Coastal  :  NO 

Ground  Snow  Load  :  30.0  pet 

3.  Select  SITE  and  Input  the  following  date: 

Wind  Importance  :  I 

\Mnd  Exposure  :  C 

Snow  Exposure  :  C 

Roof  Slippery  :  NO 

Thermal  Factor  :  HEATED 


B.  Draw  Volumetric  Model 

1.  Select  the  DRAW  MODEL  tool  palette. 

2.  Establish  general  layout  requirements  which  are  different  than  previously 
established. 


a  Use  foe  following: 

Define  Units  :  12  inches 

Snap  To  Units  :ON 

Show  Ground  Plane  :  ON 

Ground  Plane: 

Width  N-S  :  100  feet 

EW  :  100  feet 
Spacing  N-S  :  20  feet 

E-W  :  20  feet 

Initial  Shape  Size: 

N-S  :  40  feet 

E-W  :  60  feet 

Height  :15foet 

Orientation  :E-W 

Stack  On  Last  Shape  :  ON 

Directions  Locked  :  NONE 


3.  Place  a  CUBE  on  the  ground  plane  with  the  required  dimensions. 

»  Note:  If  there  is  not  a  shape  drawn,  stack  on  last  shape  will  drew  the 
shape  on  the  ground. 

4.  Stack  a  PRISM  on  foe  cube  to  create  the  given  gable  roof  height  shown 
above. 

5.  Draw  the  roof  structured  elements. 
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a.  Select  an  INCLINED  STRUCTURAL  PLANE  from  the  View  pul-down 
menu. 

b.  Salad  fra  DRAW  STRUCTURE  tool  palette. 

c.  Select  DERNE  GRK?  from  foe  Gfod/Qpenina  pull-down  manu. 

N-S  Spacing  :20faa( 

E-W Spacing  :15fsal 


d.  Draw  a  widely  apacad  truss  on  grid  Ine  B. 

(1)  Salact  TRUSS-CUSTOM  from  the  Surtaca/Unaar  pul-down  manu. 

(2)  Dalna  fra  araa  to  draw  foe  tniaa  by  selecting  foe  handa  on  grid 
InaB. 


><t\ 


(3)  Double  cfick  foe  right  mouse  hey  to  end  dofinlng  foe  aroa. 

(4)  Select  SAVE  In  the  Unaar  Dements  dtaloo  box  to  procaad  to  the 
next  atop  in  drawing  tie  truss. 

(5)  TUn  ON  INCLUDE  OPPOSITE  SIDE  OF  ROOF  In  the  Truas-Cue- 
tom  dtariog  box. 


Note:  If  Include  Opposite  Side  of  Roof  is  unchecked  (off),  than  only  half 
of  a  aaMe  roof  truss  would  be  drawn. 

(6)  Salact  OK  to  store  fra  truss, 
a.  Draw  purfns  supported  by  the  widely  apacad  truss. 

(1)  Select  WIDELY  SRACED  Unear  from  the  Surfsca/Unear  pul-down 
manu. 

(2)  Dsllna  the  area  to  draw  the  purtns  by  seiacting  the  handles  on 
grfdlnesAandB. 

(3)  Double  cfick  Ihe  right  mouse  key  to  end  defining  the  area  A  sin¬ 
gle  purfn  wfil  appear  in  the  2-D  view. 

(4)  Set  ihe  folowing  Information  In  the  Unaar  Dements  dtelog  box: 

■***■  -* -  -  .r ur 

UnwiUUKHl  .C-¥Y 

Number  of  Dements  .-3  &  Fixed  (by  placing  an  X  in  fra  box) 

(5)  Turn  on  DRAW  SURFACE  to  draw  this  roof  deck  supported  by  the 
purine. 

(6)  Select  f»  RECALC  button  to  redraw  the  new  number  of  purine. 

(7)  Select  SAVE  to  store  the  purine  and  deck, 
f.  Draw  the  ridge  beam. 

(1)  Select  WIDELY  SPACED  Unear  from  fra  SurtaceflJnear  pul-down 
manu. 


(2)  Define  tie  area  to  drew  tie  ridge  beam  by  selecting  the  handle 
between  grid  fines  A  and  B. 

(3)  Double  cick  foe  right  mouse  hey  to  end  defining  the  area 

(4)  Select  SAVE  to  store  the  ridge  beam. 


ffl*i 
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g.  Draw  toe  purfins,  ridge  beam  and  roof  deck  between  grids  B  and  C  by 
using  the  Copy  and  Paste  Structure  commands. 

(1)  Sotect  the  Copy  Structure  command  from  the  Edit  pui-down 
menu.  Ysfiow  handles  wM  appear  on  the  structural  oiomonto. 

(2)  Sstoct  the  ridge  beam,  purlins  and  deck  handles  with  the  left 
mouse  key. 

(3)  Double  cfick  the  right  mouse  key  to  end  selecting  structure  to 
copy. 

(4)  Soioct  grid  location  A2  with  the  left  mouse  key  to  define  the  base 
point  to  copy  the  structure. 

The  Paste  Structure  command  is  automatically  started. 

(5)  Select  grid  location  B2  with  the  left  mouse  key  to  select  the  base 
point  from  which  the  copied  structure  wM  be  drawn. 

(6)  Double  dick  the  right  mouse  key  to  end  pasting  structure. 

h.  Draw  the  narrowty  space  tresses  between  grids  C  and  E. 

(1)  Soioct  TRUSS-CUSTOM  from  the  SurtacertJnear  pull-down. 

(2)  Define  the  area  to  draw  the  trusses  by  selecting  the  foNowing  han¬ 
dles  in  order:  between  grid  C3-D3,  between  grid  C2-D2,  and  be¬ 
tween  grid  E2-E3  H  the  south  half  of  the  roof  is  shown  in  2-D. 
Otherwise,  select  handles  between  grids  C1-D1,  C2-D2,  and  E1- 
E2. 

(3)  Doubleclick  the  right  mouse  key  to  end  defining  the  area  There 
wM  be  a  particular  number  of  evenly  spaced  trusses  drawn  de¬ 
pendent  on  the  last  number  of  drawn  fineer  elements. 

(4)  Set  the  fallowing  information  in  the  Unear  Dements  dialog  box: 

Orientation  :  N-S 

Spacing  :  2  feet  &  Fixed 

(5)  Turn  on  DRAW  SURFACE 

(6)  Select  the  RECALC  button  to  redraw  fire  trusses  at  the  new  spac¬ 
ing. 

(7)  Select  SAVE  to  proceed  to  the  next  step  in  drawing  the  trusses. 

(8)  Turn  ON  INCLUDE  OPPOSITE  SIDE  OF  ROOF  in  the  Ttuss-Cus- 
tom  dialog  box. 

(9)  Select  OK  to  store  the  narrowty  spaced  truss. 

Note:  Structure  needs  to  be  drawn  on  or  connecting  to  trusaes  so  that 
loads  are  transferred  to  the  truss  correctly,  i.e.  uniform  or  concen¬ 
trated.  Trusses  drawn  less  than  4'-0"o.e.  do  not  assume  a  uniform  load 
like  narrowly  spaced  linear  elements  do. 
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i.  I>ew  the  purNns,  ridge  beam  and  roof  deck  on  the  other  half  of  the  gable 
roof. 

Note:  The  copy  and  paste  structure  commands  cannot  be  used  when 
desiring  to  copy  structure  onto  a  plane  inclined  in  a  different  direction 
from  the  plane  containing  the  structure  to  be  duplicated. 


Note:  Notice  the  trustees  drawn  in  30.  The  webbing  shown  is  the  CASM 
generic  webbing.  The  actual  webbing  desired  is  defined  during  the 


(2)  Rotate  the  model  180  degrees. 

(3)  Select  the  incflned  structural  plane  opposite  to  the  one  previously 


(4)  Draw  Vie  purNns,  ridge  beam  and  roof  deck  using  aimNar  steps 
above. 

Tke  Hrfne  kAain  MAarta  ha  #eae  *>-t-  — as  «» — - a- a—  m  n  y 

now.  in#  nay#  oram  nsso#  10  no  araw  on  mts  nan  or  in#  yaovo  roor. 
When  calculating  loads,  the  beam  la  not  aware  of  load!  on  the  opposite 
roof  plane.  TMa  quirk  wM  be  resolved  in  a  future  version  of  CASM. 


MaAai  Alia  aniMial 

NO#.  9IV9  In#  mOOOv 

usually  a  good  Idea  to  t 


jukMaaklaAlakJi  aa^Ma*  alaMa  ||  laa 

compisnng  many  drawing  map#,  it  is 
:a*y  save  the  building  model,  especially 


v.  vsvsiop  in#  inasp#  no# m  ioaa 
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TRU88  EXAMPLE 


DESIGN 


2.  Prepare  the  narrowly  spaced  truss  TOP  CHORD  roof  (toad  load  tromthe 
given  load  let  Nam#  tie  roof  load  type  as  NARROMA.Y  TRUSS. 


Rooting 

Asphalt  Shingles 

Deck 

:5/8*  Plywood 

Structure 

:  (blank) 

IIaaIuhiLmI 

Mtcnmcfli 

:None 

utcmcai 

.None 

msmapon 

:None 

CeMng 

:None 

»  Note:  II  It  recommended  to  prepare  only  thoee  loads  you  will  assign  to 

tin  currant  structural  pis  no. 


& 

i.ittsTfSi 


3.  ASSIGN  the  wood  construction  roof  dead  load  only  above  the  narrowly 
spaced  wood  Susses. 

4.  Prepare  the  widely  spaced  truss  top  chord  roof  dead  load  from  the  given 
load  IsL  Name  the  roof  load  type  as  WIDBY  TRUSS. 


Rooting 

Asphalt  Shingles 

Deck 

:1 1/2*  20  ga  Metal  Deck 

Structure 

rPurtns  0.0  pst 

a  a - - s 

Mecnomcai 

:None 

rinnlrlnnl 

uoanca 

:None 

Insulation 

2*  Rgid  Insulation 

CeHng 

:None 

5.  ASSIGN  the  atael  construction  roof  dead  load  only  above  the  widely 
spaced  steel  trusses. 


6.  Assign  the  roof  dead  loads  to  the  opposite  aide  of  the  gable  roof. 

a.  Select  STOP  to  end  working  with  roof  dead  loads. 

b.  Select  PERSPECTIVE  (3D)  from  the  Options  ouB-down  menu. 

c.  Rotate  the  model  180  degrees. 


TRUSS  EXAMPLE 
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d 


Select  tteM£U 
vfouaiv  mImM. 


P  STRUCTURAL  PLANE  opposite  to  the  one  pre- 


«.  Ssloct  ROOF  (DU  from  Ihe  Loads  puft-down  monu. 
t.  ASSIGN  the  Widely  Thiss  roof  dead  load. 

g.  Select  the  Narrowly  Hues  roof  dead  load  from  Ihe  name  drop  down  Met 

h.  ASSIGN  the  Narrowly  Twee  roof  dead  load. 


I.  Select  STOP  to  end  working  with  roof  dead  loads. 

7.  Prepara  the  narrowly  spaced  trues  bottom  chord  dead  toad, 
a  Select  PERSPECTIVE  (30)  from  the  Mew  oui-down  menu. 


b.  Select  the  celno  HOfigQNTAL  STRUCTURAL  PLANE 

c.  Select  CEILING  (DU  from  the  Loads  pul-down  menu. 


d.  FW  In  the  appropriate  bottom  chord  dead  loads  and  name  the  coMng  load 
type  as  BOTTOM  CHORD. 


e. 


Mechanical 

ri«  ■  ilrlnJ 
UOCulCM 

Insulation 

Structure 

Casing 


:None 

:None 

:8"  Bait  Insulation 


:(blank) 

:5/8*  Gypsum  Board 


ASSIGN  the  ceWng  dead  load  in  the  area  beneath  the  narrowly  spaced 
trusses,  between  grid  locations  Cl,  El,  E3,  and  C3. 


a 


f.  Select  STOP  to  end  working  with  celMno  dead  loads. 
8.  Calculate  Snow  Loads. 

a  Mmj  should  be  an  expert  at  this  procedure  by  now. 
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«  i  .  i  #  ■  i  i.  >  *  .*  * 


9.  Calculate  Components  and  Cladding  Wind  Loads. 

a  Define  the  truss  tributary  area  on  a  typical  narrowly  spaced  tarns  and  a 
typical  widely  spaced  truss.  Name  the  components  and  cladding  loads 
as:  Narrowly  Spaced  Truss  and  Widely  Spaced  Truss. 

b.  Prove  your  expertise  by  completing  the  procedure  on  your  own.  If  you 
need  help,  follow  Wind:  Components  and  Cladding:  Example  One:  step 
D. 


find  Load:  Components  &  Cladding  (psf) 


»  Note:  Save  model. 

0.  Establish  element  parameters  necessary  to  analyze  a  typical  narrowly 
spaced  tniss. 

1.  Seloct  material:  WOOD  from  the  Mat1 1  pull-down. 
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2.  Select  either  INCLINED  STRUCTURAL  PLANE. 

3.  Select  component  from  the  Suriace/Uneer  puR-down  menu:  TRUSS-CUS¬ 
TOM  and  cflck  on  the  same  narrowly  spaced  truss  for  which  the  wind  com¬ 
ponents  and  cladding  tributary  area  was  defined. 

4.  Review  the  data  in  the  dtaiog  windows  and  Guidelines. 

5.  Continue  on  to  Prefiminary  Analysis. 

E.  PraNminary  Analysis  of  the  narrowly  spaced  truss. 

1.  Select  the  toad  combination:  DEAD  +  SNOW. 


2.  Select  PRELIMINARY  from  the  Design  pull-down  menu. 


3.  Select  Units  options. 

a  Select  units  of  FEET  and  POUNDS. 

b.  Verify  load  combination  of  D+  S. 

c.  Do  not  check  APPLY  LIVE  LOAD  REDUCTION,  PATTERN  OCCUPANCY 
LIVE  LOAD.  USE  ACTUAL  PROPERTIES.  DLm  DECK*  SELF  WEIGHT, 
or  RE-ANALYZE  ALL  ADJOINING  MEMBERS. 

4.  Select  connectivity  as  a  HINGE  and  a  ROLLER  A  2D  elevation  view  of  the 
truss  and  the  Truss-Custom  dialog  box  wM  appear. 


85  I 


X-Brace 

K-Sracu 


Top  Chord  Pariah: 

Rijprt  Top  Chord  Pan  air: 
DapMiAl  Support 
Schama  Haight 


E_J 

[oao 


□  Varticat* 

D  LaR  Support  At  Top 
llBocalcll  1  ftahte  I  | 


IS  Start  At  Bottom 
D  Right  Support  At  Top 


ftoxt 


I  fl*  I  1  £ancal  | 


5.  Wew  the  various  truss  webbing  configurations, 
a  Set  the  TOP  CHORD  PANELS  as  8. 


»  Note:  The  right  top  chord  panels  are  disabled  when  a  gable  truss  is 
symmetrical. 

b.  Select  RECALC  to  redraw  the  truss  with  8  panels. 

c.  Select  HQV\E  to  drew  the  truss  in  the  howe  configuration. 

d.  Select  WARREN  to  draw  the  truss  In  the  warren  configuration. 

e.  Turn  ON  VERTICALS  to  add  vertical  web  members  to  the  warren  trass 
and  select  RECALC. 

f.  Turn  ON  START  AT  BOTTOM  to  flip  the  diagonal  members  and  select 
HECALC. 

g.  Select  FINK  to  draw  the  trass  in  the  fink  configuration. 

h.  Select  V1EHENDEEL  to  draw  the  truss  with  no  diagonals  and  ail  moment 
connections. 


i.  Set  the  DEPTH  AT  SUPPORT  as  5  feet  and  seiect  RECALC. 


STRUCTURAL  ANALYSIS  AND  DESIGN 


EXAMPLE 


j.  Select  X-BRACE  to  draw  the  truss  with  double  diagonals. 

k.  Select  K- BRACE  to  draw  the  webs  in  the  K  configuration. 

l.  Him  OFF  START  AT  BOTTOM  to  flip  the  K  direction. 

m.  Him  ON  LEFT  SUPPORT  AT  TOP  and  RIGHT  SUPPORT  AT  TOP  md 
select  RECALC. 

n.  Tbm  OFF  LEFT  SUPPORT  AT  TOP  and  RIGHT  SUPPORT  AT  TOP  and 
select  RECALC. 

o.  Set  DEPTH  AT  SUPPORT  to  Ofeet.  SCISSORS  HEIGHT  to  5  feet,  aid  the 
TOP  CHORD  PANELS  as  4  then  select  HOWE.  The  truss  will  be  drawn  as 
a  scissors  truss. 

6.  Select  the  required  truss  type  and  webbing  configuration. 

a  Set  the  TOP  CHORD  PANELS  as  6. 

b.  Turn  ON  START  AT  BOTTOM. 

c.  Turn  OFF  VERTICALS. 

d.  Set  the  DEPTH  AT  SUPPORT  and  SCISSORS  HEIGHT  to  0  feet. 

e.  Select  the  WARREN  webbing  configuration. 


f.  Select  OK  and  the  loads  will  be  applied  to  the  truss. 

7.  Select  the  truss  self  weight. 

a  Select  the  GUIDELINES  button  for  an  estimated  member  self  weight.  The 
estimated  weights  of  a  wood  truss  spanning  40  feet  will  appear. 

b.  Calculate  the  estimated  self  weight  as  3.25  pit  times  2  feet  o.c.  which 
equals  6.5  plf. 

c.  Select  CLOSE  to  close  the  estimated  member  weight  dialog  box. 

d.  Set  the  ESTIMATED  SELF  WEIGHT  as  6.5  pH. 

e.  Select  OK  and  the  updated  loads  wfil  appear. 

8.  Review  the  loads  and  connectivity  displayed.  Enter  an  appropriate  analy¬ 
sis  file  name  and  select  YES.  The  analysis  will  be  performed  and  its  pro¬ 
gress  is  shown. 

9.  Review  the  axial  member  forces,  deflection,  and  loads  and  reactions  dia¬ 
grams  on  the  display.  View  the  node  and  element  numbers  used  in  the 
analysis.  The  member  lengths  are  the  lengths  of  each  analysis  member. 
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Member  Lengths  (ft) 

10.  Select  CANCEL  since  there  is  no  truss  member  design  at  this  time 

11.  Reaneiyze  the  truss  with  the  load  combination  dead  +  wind. 

&  Select  load  combination:  DEAD  +  WIND. 

b.  Select  PRBJMINARY  from  the  Design  puii-down  menu. 

c.  Select  Units  options. 

(1)  Seiect  units  of  FEET  ano  POUNDS. 


(2)  Verity  load  combination  of  D»  S. 

(3)  Do  not  check 


/  m  m  vs  m  jii  =xi»>Aia 

i  iv.  s  vii  ^ ;  i  n  ' .  v.r:  rr  x  rs 


sap 


d.  Seioct  connectivity  as  a  HINGE  and  a  FOLLER 

e.  Select  the  required  tries  type  and  webbing  configuration. 


EXAMPLE 


STRUCTURAL  ANALYSIS  AND  DESIGN 


f .  Set  the  blowing  wind  load  options. 


(1)  Select  the  Wind  Direction  as  NORTH. 

(2)  Turn  ON  MAX  SUCTION  for  When  2  Wind  Loads. 

»  Note:  When  2  Wind  Loads  refers  to  a  pressure  and  a  suction  value 
appearing  on  the  same  surface.  H  Is  necessary  to  select  one  or  the 
other  for  analysis. 


components  and  daddtog  load  to  use. 


(5)  CSckonOK. 

g.  Select  the  truss  self  weight  as  6.5  pH. 

h.  Enter  an  appropriate  ancriyais  He  name. 

I.  Review  the  axial  member  forces,  deflection,  and  loads  and  reactions 
dagnm 

j.  Select  CANCEL  since  there  Is  no  wood  truss  member  design  at  this  time. 


Vind  Load  —  Axial  (lb) 
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12.  Select  CANCEL  In  fte  Unear  Elements  dWoo  box. 

cidDMn  •wn»#nt  pwviviwfs  nsCvSMNj  to  araiyr*  too  wowy  tpscsQ 
truss. 

1.  Select  material:  STgiL. 

2.  Analyze  a  purfin  to  smear  the  purln  deed  load  weight  into  fte  uniformly 
dtetributed  roof  deed  load. 

&  Select  a  widely  spaced  component  from  the  SuriaceriJnear  pul-down 
menu:  'C  CHATEAUS  and  select  a  purtn. 

b.  Select  PRELIMINARY  from  the  Deaton  l »4ki-  'own  menu. 

c.  Select  Units  options. 

(1)  Select  unlta  of  FEET  and  POUNDS, 

(2)  Vbrify  load  combination  of  D»  S. 

(3)  Do  not 


I !  A'i  I  4  r«v  »  m  1  -g  - 


d.  Select  connectlvHv  as  a  HINGE  and  a  ROLLER 

e.  Set  the  ESTIMATED  SELF  VreQHT  as  10.0  plf  and  turn  ON  UPDATE 
AREA  STRUCTURE  LOADS  and  dick  on  OK  to  proceed. 

f.  Review  the  loads  and  connectivity  displayed.  Brier  an  appropriate  analy¬ 
sis  fife  name  and  select  YES.  The  analysis  wM  begin. 

g.  Review  the  shear,  moment,  deflection,  loads  and  reactions  dtagrams  on 
the  dtaplay. 

h.  Select  CANCEL  since  we  are  not  going  to  design  the  member  to  check 
our  estimate. 

Note:  There  currently  is  no  ’C’  channel  design  spreadsheet  available. 


TRUSS  EXAMPLE _ STRUCTURAL  ANALYSIS  AND  DES 

i.  Select  CANCEL  in  tie  Unear  Dements  dWog  box  to  end  analysis  of  the 
purfn. 

3.  Select  Sues  component  from  the  SurfaoaAJnear  pul-down  manu:  THUSS- 
CUSTOM  and  dck  on  ttw  widely  spaced  trues  located  on  grid  Ina  B. 

4.  i  NVV9W  fw  an  wi  w  awog  naows  ana  uuwwnsa. 

5.  Continue  on  to  Prelmfcwey  Analyste. 
vs.  PTfflmmary  Analysis  or  ms  anosiy  spscsa  miss. 

1.  Select  PRELIMINARY  from  the  Design  puK-down  menu. 

2.  Select  Unite  options, 
a  Select  unite  of  FBET  and  POUNDS, 

b.  \tertfy  load  combination  of  D»  S. 

C.  Do  not  check  APPLY  LIVE  LOAD  REDUCTION.  BATTERN  OCCURANCY 
LIVE  LOAD,  USE  ACTUAL  PROPERTIES  DL»  DECK*  SELF  WEIGHT, 
or  RE-ANALYZE  ALL  ADKXNINQ  MEMBER 
a  Saloct  connectivltv  aa  a  HINQE  and  a  ROLLBl  A  2D  elevation  view  of  the 
truss  and  the  Tiusa-Custom  dWog  box  wi  appear. 

4.  Select  the  truss  webbing  configuration, 
a  Set  the  TOP  CHORD  RANB-S  as  8. 

b.  Turn  OFF  START  AT  BOTTOM. 

c.  Him  OFF  VERTICALS. 

d.  SetthoDgTH  AT  SUPPORT  and  SCISSORS  HEIGHT  to  0  feet, 
a  Select  the  FINK  webbing  confguration. 


f.  Saloct  OK  and  analysis  wi  begin.  The  analysis  of  each  purfn  which 
frames  into  tie  truss  wi  be  performed  to  generate  the  concentrated 
loads.  When  Matted,  the  Self  Weight  dteiog  box  wi  appear. 

5.  Select  ttw  truss  self  weight. 

a  Select  the  GUIDBJNES  button  for  an  octimatod  member  self  weight.  The 
fMifmnfcirf  weights  of  a  steel  truss  spanning  40  feet  wi  appear 

b.  Caiculnlo  the  setlmcSsd  self  weight  as  3  plf  times  15  feet  o.c.  which  equals 
45  pH. 

c.  Select  CUOSE  to  dose  the  estimated  member  weight  dialog  box. 


d.  Set  the  ESTIMATED  SELF  WEIGHT  as  45  dW. 


STRUCTURAL  ANALYSIS  AND  DESIGN 
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f.  Select  OK  and  the  updated  loads  wi  appear. 

6.  Review  the  loads  and  connectivity  displayed.  Enter  an  appropriate  analy¬ 
sis  Me  name  and  select  YES. 

o  is 

„  ,  0  10  Obj.0  OS  IS 

•“4 


1.00  Sup*riapoMd  D««d  (kll)  0  S3  0  53 


.  ,,  0.53 

0.53  ■  0.53 


1  00  Snow  (klf ) 


1  05  1  05  1  05  1.05  1.05  1  OS  1  05 

I  A  I  I  I  A  1 


Note:  When  concentrated  loads  do  not  fall  on  panel  points,  the  user 
has  two  options:  1.  to  continue  with  the  analysis  or  2.  cancel  the 
analysis  by  selecting  NQ  from  the  Analysis  dialog  window.  Re-select 
PRELIMINARY  ANALYSIS  to  revise  the  truss  configuration. 


7.  Review  the  axial  forces,  deflection,  and  loads  and  reactions  diagrams  on 
the  display.  View  the  node  and  element  numbers  used  in  the  analysis.  The 
member  lengths  are  the  lengths  of  each  analysis  member. 

'  /  »'  I* 

•  12C4. M  04TX 

A  i  \  X 
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X  /  \  /  \  /  \  X 
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Totei  Ceebinad  Load  —  Aaiel  (►) 
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Total  Combined  Load  —  Deflection 
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Unbar  Laa^tba  (it) 

8.  Select  OK  to  design  trues  members  wHh  Excel.  The  member  design  is  fcn- 
Hed  to  Vie  top  chord  member,  bottom  chord  member,  maximum  tension 
member,  end  maximum  compression  member.  The  sizes  can  be  passed 
to  GASM  tor  a  more  accurate  truss  analysis. 

9.  Select  CANCEL  In  Vie  Linear  Elements  dialog  box. 

H.  Save  the  model  as:  TRUSS1  .BLD. 
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■  Column  Design 


Own:  A  fm  story  plus  b— smsnt  slssi  framed  administrative  bufcflng  on  a  20 
loot  square  grid,  located  In  MtasMppi  at  Via  Army  Ammunition  Plant  on  tie 
coast  of  the  Gut  of  Mexico.  Hoor  to  foor  heights  are  asaumed  to  be  14  feet 

Occupancy  Lies  Loads: 

First  Hoor  Ruble  drcuMion:  100  pel 

Second  A  third  Ffoor  Offices:  50  psf 


Dead  Loads: 

Floor:  Partition  101-200  pi 

Capet  &  pad 

Met*  Deck  1.5"  NLWT  2.5* 

Steel  Deems  -  4.0  psf  non-composite 
Mechanical  A/C  Ducts  -  3.0  psf 
Bectrical/Ughting  -  2.0  psf 
Suspended  Channel  -  He  CeHng 


Roof:  Composite  Sply/Qmwei  roofing 

Steel  1-1/2"  20  gauge  deck 
Steel  Bor  Joist  24*  at  4’ o.c. 
Machmical  A/C  Ducts  •  3.0  psf 
BtoctricaMJghting  -  2.0  psf 
RgkJ  Roof  Insulation  4" 
Suspended  Channel  -  He  CeMng 


8 column  1080 njnoomMi  *no cwnw^  oogo ono cofTwr co§u^nn« 
Use  tie  dead  +  Ive  +  min.  roof  Rve  load  case.  Calculate  column  loads 
witiout  and  with  Nva  load  reductions. 

Solution: 


1.  Re-open  model  from  wind  tutorial  example  two.  If  unavailable,  complete 
slop  A  of  the  example. 

K*  ^ - ■  •-  ■ ■  -  *  -  ■ 

D*  V088si8mC  PwOCHH# 


1.  N  30  model  is  not  drawn,  complete  step  B  of  wind  example  two. 

2.  Draw  a  basement  level. 

a.  Set  tie  AURAL  SHAPE  SIZE  HEIGHT  as  14  feet. 

b.  Han  ON  STACK  ON  PLANE 

c.  Adjust  tie  viewing  height  to  a  worms  eye  view  of  the  underside  of  tie 
ground  foor  plane. 

d.  Select  CUBE 
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»  Note:  If  you  openod  wind  example  two,  wind  loads  wffl  have  to  recal¬ 
culated  stoee  you  are  altering  the  basic  peometry.  For  this  example,  we 

Will  not  nWQ  WVYK3  IONS. 

e.  Select  the  handle  In  the  center  of  toe  ground  floor  plane. 

f.  Click  the  left  mouse  key  to  set  the  cube. 

g.  Double  dck  the  right  mouse  key  to  end  stacking  cubes  on  a  plane. 

h.  Re-position  the  perspective  to  a  bird’s  eye  view. 

3.  Draw  structural  columns. 

a  Select  the  second  floor  HORIZONTAL  STRUCTURAL  PLANE  A  2-D  view 
of  the  plane  wM  appear. 

b.  Select  the  DRAW  STRUCTURE  tool  oalette. 

c.  Select  DEFINE  GRID  from  the  Qrid/Qpenlno  pull-down  menu. 

N-S  Spacing  :  20  feet 

E-W  Sparing  :  20  feet 

d.  Turn  ON  FOOTINGS  from  the  CoJumn/V\M  puR-down  menu.  Footings 
wl  then  be  drawn  at  the  bottom  of  each  column  when  the  columns  are 
drawn. 


e.  Draw  columns  on  al  grid  Intersections. 

(1)  Select  Column  ALL  GRID  INTERSECTIONS  from  the  Column/WMI 
pull-down  menu.  Columns  and  their  respective  footings  will  ap¬ 
pear. 

. 


— 

(2)  Select  either  a  N-S  or  an  E-W  orientation. 

(3)  Turn  ON  ALL  FLOORS  to  duplicate  aft  columns  on  afl  floor  levels. 

(4)  Select  SAVE  to  store  the  columns  on  afl  floors. 


»  Note:  No  other  structure  Is  necessary  to  be  drawn  since  column  and 
wall  load  rundowns  are  calculated  based  on  a  tributary  area  to  the  next 
column,  wall  or  edge. 

»  Note:  You  may  wish  to  save  the  model  now. 

C.  Develop  Independent  Load  Cases. 

1.  Select  the  LOADS  AND  DESIGN  tool  palette. 

2.  Prepare  the  floor  dead  load  from  the  given  load  NsL 
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a  lUm  ON  ASSIGN  ALL  FLOORS. 

4.  ASSIGN  Ihofloordoed  load  on  theentire  floor  plane, 
a  Han  OFF  ASSIGN  ALL  FLOORS 
a  Prepare  the  50  psf  Office  occupancy  Rve  load  Rst 
7.  ASSIGN  tha  Ive  load  on  the  entire  floor  plane. 

a  Rename  the  second  floor  plane  to  SECOND  FLOOR  In  the  STRUCTURAL 
PLANE  INFORMATION  dMoo  box. 

9.  Switch  to  flia  third  floor  HOfigQNTAL  STRUCTURAL  PLANE 

10.  ASSIGN  the  50  psf  offlce  Rve  load  on  tie  entire  floor  plane. 

11.  Rename  tie  third  floor  Plana  to  THIRD  FLOOR  In  the  STRUCTURAL 
PLANE  INFORMATION  dWoq  box. 

1Z  Switch  to  lha  ground  floor  HORIZONTAL  STRUCTURAL  PLANE 

13.  Prepare  the  100  psf  Pubic  and  Circulation  occupancy  live  load. 

14.  ASSIGN  tha  flva  load  on  flia  entire  floor  plana. 

15.  Rename  tha  ground  floor  plane  to  GROUND  FLOOR  In  tha  STRUCTURAL 
PIANEJNFORMATION  dtaloo  box. 

16.  SwMeh  to  tha  root  HORBONTAL  STRUCTURAL  PLANE. 

17.  Prepare  tha  roof  dead  load  from  the  given  load  1st 

18.  ASSIGN  lha  roof  dead  load  on  tha  entire  roof  plana. 

19.  Ranrene  tha  roof  otoie  to  ROOF  In  the  STRUCTURAL  PLANE  INFORMA¬ 
TION  dMoo  box. 

»  Note:  Sava  modal. 


D.  Establish  element  parameters  to  perform  the  cokarn  load  rundown  for 
column  B2. 

Iftnlnnl  m/Anlnl  CfTCD 

.  ooioci  mcnnaf.  otcci. 

2.  Select  component  from  the  Cohimn/WM  puN-down  menu:  Column, 
ROLLED  SECTIONS  and  cflck  on  column  B2. 

3.  Review  the  data  in  the  dialog  windows  and  Guidelines. 

4.  Continue  on  to  the  Preliminary  Analysis. 

E.  Preliminary  Analysis  of  column  B2. 

1.  Select  the  load  combination:  DEAD  +  UVE+  MIN.  ROOF. 

2.  Select  PRB  IMINAHY  from  the  Design  md-Hawn  nwm 
3.  Select  Units  options: 

a  Select  units  of  FEET  and  KIPS, 
b.  Verify  load  combination  of  D+  L+  lx 

c.  Do  not  check  APPLY  LIVE  LOAD  REDUCTION.  PATTERN  OCCUPANCY 
LIVE  LOAD.  USE  ACTUAL  PROPERTIES.  DL-  DECK+  SELF  WEIGHT,  or 
RE-ANALYZE  ALL  ADJOINING  MEMBERS. 

4.  Enter  a  minimum  Roof  Live  Load  calculation  output  file. 

5.  Select  to  use  tie  Tributary  Area  Method  of  calculating  the  loads  at  each 

laiaJ 

IvWi 
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o.  gti  Til  commn  nn  wogni  as  t  o  pn  ano  anaci  utv. 

7.  Review  the  column  toad  rundown. 

Irlhrtwy  S«lf  *.  LL  Lr  TL  Swl  IwU  S«lr  iwTL 
%tt  Vrtgprt 


Coturw  1-2  Load  *un  9o m  Ck) 

8.  The  user  has  three  options  at  this  point, 
a  Design  the  member  in  Excel. 

b.  Send  the  data  to  a  file  to  design  the  column  al  another  time. 

c.  Soloct  CANCEL  to  proceed  without  designing  the  column. 

9.  Make  appropriate  selection  within  the  Excel  Data  cfiaiog  window. 

10.  Design  column  B-2  within  the  Excel  Preliminary  Design  spreadsheet, 
a  Set  depth  limit  to  16  inches. 

b.  Make  a  member  selection,  \M3x40  Levels  1  &  2;  \NBx2A  Levels  3  &  4. 

c.  Send  Trial  Column  Sze  to  CASM. 

d.  Soloct  RETURN  TO  CASM  from  the  file  pufi-down  menu. 

11.  Return  to  the  CASM  program. 

F.  Preliminary  Analysis  of  column  Al . 

1.  Perform  steps  D  and  E  selecting  column  Al . 
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Trlhitary  Solf  X  a  Li-  TL  Swl  SwLL  Swlr  tall 

tm  Utlghi 

100.0  2.1  g.t  2.0  4.1 


t.l  3.1  0.0  2.0  3.1 

100.0  6.0  3.0  0.0  11.0 


100.0 


1.1 


1.1 


11.0 


100.0  6.0  10.0  0.0  li.O 


1.0 


10.2  3.0  2.0  17.2 


17.2  10.0  2.0  29.2 


24.3  20.0  2.0  46.3 


Colim  4-1  Loftd  Run  Dm*  <k> 

6.  Preliminary  Analysis  of  column  A2 

1.  Perform  stops  D  and  E  selecting  column  A2. 

Tributary  S»IF  *.  LL  Lr  TL  Sun  1.  Sm  \±  Lr  Sun  TL 

*r*t  Weight 

.  4.9  0.9  4.9  9.9 


14.9 

Loir#  Hoi 


14. • 


14.1 


14.1 


1.! 


19.9  19.9  9.9  tt.l 


*•••  19.9  19.9  9.9  B. 9 


fH.9  19.9  19.0  9.9  39.9 


1.1 


S.e  9.0  4.9  9.9 


19.3  19.0  4.9  39.3 


31.3  90.0  4.9  33.3 


44.4  49.0  4.9  19.4 


CoUm  AH*  Los#  ftun  loan  00 

H.  Preliminary  Analysis  of  column  B2  wtth  liva  load  reduction. 

1.  Him  ON  APPLY  LIVE  LOAD  REDUCTION  in  the  Occupancy  Live  Load 
logbox. 

2.  Perform  steps  D  and  E  selecting  column  B2  and  enter  an  appropriate  Hve 
load  reduction  file  name  when  asked. 


ft 
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Tributary 

Area 

s*ir 

Mtight 

BL 

LLR 

LLR 

LLR 

LLR 

Lr 

TL 

Sun  H  Sm  LLR 

Um  Lr 

tm  TL 

400. 0 

1.1 

B.4 

0.0 

0.0 

0.0 

0.0 

0.4 

14.0 

9.4  0.0 

0.4 

15.8 

400.0 

24.0 

12.3 

10.3 

9.3 

0.0 

36.3 

«0  o  24,0  10.3  9.3  0.0  34.3 


400.0  24.0 


18.7  0.0  42.7 


34.3  12.3  t.4  33.4 


39.3  20.6  6.4  86.6 


84.6  37.3  6.4  128.3 


Celim  8-2  Load  Run  Scan  (k> 


3.  Review  output  data  and  note  that  live  load  reduction  influences  the  axial 
loads  on  columns  B2. 

I.  Save  the  model  as:  COLUMN1  .BLD. 
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Wall  Design 


Given:  A  three  story  plus  basement  steel  framed  administrative  budding  on  a  20 
foot  square  grid,  located  in  Mississippi  at  the  Army  Ammunition  Plant  on  the 
coast  of  the  QuH  of  Mexico.  Root  to  floor  heights  are  assumed  to  be  14  feet. 

Occupancy  Live  Loads: 

Rrst  Floor:  Public  circulation:  100  psf 

Second  &  Third  Floor:  Offices:  50  psf 


Dead  Loads: 

Floor:  Partition  101-200  plf 

Carpet  &  Pad 

Metal  Deck  1.5"  NLWT  2.5" 

Steel  Dooms  -  4.0  psf  non-composite 
Mechanical  A/C  Ducts  -  3.0  psf 
Bectrtcal/Lighting  -  2.0  psf 
Suspended  Channel  -  Tile  Ceiling 

Roof:  Composite  5-piy/Gravei  roofing 

Steel  1-1/2"  20  gauge  deck 
Steel  Bar  Joist  24’  at  4’  o.c. 
Mechanical  A/C  Ducts  -  3.0  psf 
Bectrical/Ughting  -  2.0  psf 
Rfeid  Roof  Insulation  4" 

Suspended  Channel  -  THe  Ceding 

Foundation  Wall:  12"  Cast-in-place  Concrete 


Required:  Perform  a  wad  load  rundown  for  the  foundation  wall.  Use  the  dead  + 
live  +  minimum  roof  live  load  case.  No  live  load  reductions  wid  be  consid¬ 
ered. 

Solution: 


A.  Establish  Criteria. 

1.  Re-open  model  from  column  load  rundown.  H  unavailable,  complete  step 
A  of  the  column  load  rundown  example. 

B.  Draw  Volumetric  Model. 

1.  If  3D  model  is  not  drawn,  complete  stepB  of  the  column  load  rundown  ex¬ 
ample. 

2.  Draw  foundation  wall. 

a  Select  the  ground  floor  HORIZONTAL  STRUCTURAL  PLANE. 

b.  Select  the  DRAW  STRUCTURE  tool  Driette. 

c.  Delete  columns  on  the  perimeter. 
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» 


-t  t 


» 

» 


Note:  We  are  deleting  the  columns  which  support  the  ground  floor 
plane,  i.e.  the  columns  below  the  ground  plane. 

(1)  Select  DELETE  STRUCTURE  from  the  Edit  PuW-down. 

(2)  Click  on  each  of  the  columns  on  the  perimeter. 

(3)  Double  dick  the  right  mouse  key  to  end  deleting  structure, 
d.  Draw  the  foundation  wads. 

(1)  Select  Wall  2  GRID  POINTS  from  the  Column/WM  pud-down 
menu. 

(2)  Select  grid  location  A1  and  A3.  A  wafl  wifi  appear  with  a  continu¬ 
ous  footing  indicated  below. 

(3)  Set  the  wall  thickness  to  12  inches  within  the  Wall  Elements  dia¬ 
log  window. 

(4)  Turn  OFF  ALL  FLOORS. 

(5)  Turn  off  ASSIGN  DEAD  LOAD. 

(6)  Select  SAVE  to  draw  the  foundation  wall. 


(7)  Repeat  steps  1  through  5  for  the  other  three  walls. 

Note:  The  wall  dead  load  could  have  been  assigned  at  the  same  time 
as  drawing  the  wall.  This  was  not  done  to  show  you  the  process  of 
assigning  a  linear  wall  dead  load. 

Note:  You  may  wish  to  save  the  model  now. 


C.  Develop  Independent  Load  Cases. 

1 .  If  dead  and  Hve  floor  and  roof  loads  are  not  applied,  complete  step  C  of 
the  column  load  rundown  example. 

»  Note:  Save  model. 


Create  and  apply  foundation  wall  dead  load, 
a  Select  the  basement  floor  HORIZONTAL  STRUCTURAL  PLANE. 
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noh:  no  stnictufw  twntfiti  wwi  appear  wnc6  you  n  vwwvng  itfiic- 
lure  below  the  basement  plane.  The  footings  are  connected  to  the 
wella  above  and  thus  do  not  appear. 

b.  Prepare  the  waM  dead  load  from  the  given  load  IsL 


(2)  Select  WALL  (DU  from  the  Loads  put-down  menu.  A  Wat  (DU 
dialog  window  wfl  appear. 

(3)  Select  the  Structure  date  window  button  and  select  the  Concrete 
IT  wan  load. 

(4)  Change  die  text  to  CONCRETE  12*  and  the  D8l  to  150. 


d.  Assign  the  wall  dead  load  between  grid  locations  A1  to  A3. 

(1)  Select  ASSIGN. 

(2)  CHckon  grid  locations  A1  and  A3.  A  Wall  Heights  dialog  window 


(3)  Set  the  wal  height  at  each  end  to  14  feet. 

(4)  Select  OK  to  save  the  assigned  wal  dead  load.  The  waN  dead 
load  wM  then  appear. 

»  Note:  Do  to  symmetry,  the  other  three  wall  dead  loads  need  not  be 
assigned. 


e.  Select  OK  to  end  working  with  wall  dead  loads. 


D.  Establish  element  parameters  to  perform  the  wall  load  rundown  for  wall  A1 
to  A3. 

1.  Soloct  material:  CONCRETE 

2.  Select  the  ground  floor  HORIZONTAL  STRUCTURAL  PLANE 

3.  Select  component  from  the  Column/WM  puH-down  menu:  WALL  C.I.R 
and  dick  on  waN  A1  to  A3. 

4.  Review  the  data  in  the  dialog  windows  and  Guidelines. 

5.  Continue  on  to  toe  Preliminary  Analysis. 


4-81 


STRUCTURAL  ANALYSIS  AND  DESIGN 


COLUMN/WALL  LOAD  RUNDOWN 


E.  Preliminary  Analysis  of  wall  A1  to  A3. 

1.  Select  the  load  combination:  DEAD  +  UVE+  MIN.  ROOF. 

2.  Turn  OFF  APPLY  LIVE  LOAD  REDUCTION  in  the  Occupancy  live  Load  dta- 
log  window. 

3.  Select  PRELIMINARY  from  the  Design  puM-down  menu. 

4.  Select  Units  options: 

a  Select  units  of  FEET  and  KIPS. 

b.  Nferify  load  combination  of  D+  L+  Lr. 

c.  Do  not  check  APPLY  UVE  LOAD  REDUCTION.  PATTERN  OCCUPANCY 
LIVE  UP  AD.  USE  ACTUAL  PROPERTIES.  DL»  DECK+  SELF  WEIGHT,  or 
RE- ANALYZE  ALL  ADJOINING  MEMBERS. 

5.  Review  Wall  Assumptions  dialog  box. 


Distribution  ol  corrccnbatad  toads  Mo  ml 

l  ari  I  A5‘  |  | so 

Concanbated  load  bearing  width:  1 12.0  I  in 


Note:  Running  bond  is  assumed  lor  masonry 
and  munoBthk;  lor  concrete. 

□  Increase  tributary  area  1SX  to  account 
lor  concrete  continuity  at  lest  column. 


a  Set  the  DISTRIBUTION  OF  CONCENTRATED  LOADS  INTO  WALL  to  30 
degrees. 

Note:  User  shall  base  this  decision  on  the  appropriate  material  and 
building  code  applicable  to  this  project. 

b.  Set  the  CONCENTRATED  LOAD  BEARING  WIDTH  to  12  inches. 

Note:  User  shall  base  this  decision  on  estimated  column  size  and 
appropriate  bearing  plate  proportions.  Pilasters  are  not  Included  In  this 
version.of  CASM. 

c.  Turn  OFF  INCREASE  TRIBUTARY  AREA  15%  since  the  columns  are 
steel. 

d.  Select  OK. 

6.  Enter  a  Minimum  Roof  Live  Load  calculation  output  file. 

7.  Select  to  use  the  Tributary  Area  Method  of  calculating  the  loads  at  each 
level. 

8.  Set  the  column  self  weight  as  75  plf.  Analysis  of  the  wall  rundown  wiH  be¬ 
gin. 

9.  Review  Hie  wall  load  rundowns. 
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4.10 
Root  'At 


14.0  16.15 

I 

Third  Floorw 


14.0  28.20 

I 

Dond  Floor w 


14.0  29.25 

I 

FloorsjZ— 


31.25 


54.30 


55.35 

1.60 


16.15 


26.20 


29.25 


,4s 3 


14.77 

Total  Combined  load  —  Sum  (klf ) 


10.  Select  CANCEL  since  there  te  no  concrete  wal  design  apreadaheet  at  thfa 


11.  Select  CANCEL  in  the  WaM  Beroents  dialog  box. 
F.  Seve  the  model  ee:  WALL1  .BLD. 
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■  Lateral  Resistance  Design 


V  i :  t  V  :  ;  '  ■  .  if:’  ’.'4  i  * .  '•  75  ”  >%  ] -1  ^  •  i  p*;  I  ]  1 , 1  -  : 


Given:  A  two  story  wood  framed  admlntatraHvo  buMng  located  In  Itteeiaelppl  1 
ttwArrny  Ammunition  Plant  on  foe  coast  of  the  Gulf  of  Mexico  as  Buetrafad. 
Throe  aquaty  yaced  vertical  lateral  resistance  planes  wi  bo  considered 


Deed  Loads: 

Floor:  1-WTAG  Plywood 

5/8’ Gypsum  CeNng 
1*  Carpet  &  Pad 
Mechanical -3.0  pel 
Electrical -1.0  psf 
2x12  Joists  0 16*  o.c. 

Roof:  3/4’  T  &  G  Plywood 

5/8*  Gypsum  CeMng 
5  Ply  T  &  G  Roofing 
12*  Baft  Insulation 
Mechanical  -  3.0  psf 
uectncai  •  i.u  pst 
2  x  12  Joists  0  24*  o.c. 


Required:  Perform  a  braced  frame  lofoml  resistance  analysis.  Use  the  dead  +  Uva 
+  min.  roof  LL  +  wind  load  case. 

Solution: 
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A  C^aKIUN  r.Harli 

A.  cHIONln  vfnVfNI. 

1.  Open  the  given  model  LATERAL1.BLD  or  enter  the  foNowing  criteria: 


Project:  Project  Name 

CHy/lnstatabon 
stare 

Design  Load 

Regional:  Basic  Wind  Speed 

Coastal 

Stte:  Wind  importance 

Wind  Exposure 
Distance  to  Oceanlne 


:LATBVSL  EXAMPLE  1 
:  AMMO  PLANT 
:  MS 

:  TM  5-009-1  I960 

:  100.0  mph 
:  YES 


C 

0  miles 


B.  Draw  Volumetric  Model. 

1.  The  3D  model  is  drawn  in  (He  LATERAL!  .BLD  or  draw  model  from  the 
given  information. 

2.  Deline  lateral  resistance  vertical  plane  locations. 


c.  Select  Vatteal  DEFINE  LOCATION  from  the  Lateral  Du*-down  menu. 

d.  Select  beam  A1  to  A2.  Al  structural  elements  which  connect  to  the  beam 
wM  be  jobwd  to  form  a  vertical  lateral  resistance  plane.  Hatched  Rneswff 
appear  to  indicate  that  vertical  bracing  wit  be  introduced  later  some¬ 
where  along  grid  line  A.  The  location  is  also  labeled  NS-1  to  indicate 
lateral  resistance  in  the  north-south  direction. 

e.  Select  VBrtical  DEFINE  LOCATION  from  the  Lateral  puB-down  menu. 

1 .  Select  beam  Cl  to  C2. 

g.  Select  VarUcal  DEFINE  LOCATION  from  the  Lateral  puB-down  menu. 

h.  Select  beam  El  to  EZ 
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3.  ufWm  vmc>  DfiCVig. 

&  Select  \Artcal  DBTNE  R  FMFNTS  from  tha  Lateral  pui-down  rnanu. 

b.  Seisct  tw  NS-2  Meral  isalelance  location  along  grid  Ina  C.  A  2D 
slevation  of  the  plana  and  a  I,  Maul  Rwfatance  tool  palatla  wi  appear. 

»  NolaJUl  members  arid  MHaNy  ba  ahown  pin  andad  (momant  >  0)  and 
aupporta  wM  ba  Initially  ahown  as  hinges.  Thsaa  connection  raatrainta 
can  ba  modHIad  aa  desired. 

%%  Mnlg'Tht  Uni  iiiManci  tool  mMIa  inckjdss  rnuMDte  tfUSSinG  od» 
tlonsaa  wall  aa  rigid  frama  and  conUnuouamambar  options.  Thaoffaat 
m  mstsursa  from  tm  column  Mong  ms  owm  ana  is  nssooa  tor  ms 
modHIad  K,  accantric  and  knaabtaca  options.  The  minor  option  draws 

abh^A  kAAAtflAAi  Iaa  ABA  aaAAaIIa  Sa^AAA^A  ■AAA^JatAA^A 

ms  ovicmg  si  sn  opposns  ns  no  posvpon. 


c.  Salect  tw  XSRACE  Icon  from  fra  tool  pdatla. 

d.  Select  upper  left  bay  handla.  The  x-btadng  wl  appear  on  the  2D  view 
between  grids  1  and  2  at  tie  second  level. 

e.  Select  the  lower  left  bay  handle  to  draw  the  x-bracIng  at  the  first  level. 


I.  Double  clcklha  right  mouse  key  to  end  drawing  x-bracing. 
g.  Salect  QK  when  finished.  Mbu  wi  return  to  tie  2D  horizontal  structural 
plane. 

4.  Define  floor  and  roof  dtaphregm  type. 

a  Select  DIAPHRAGM  GUIDELINES  to  view  the  cardfile  guidelines  on 

AaIaaILaA  MM  oIaIa  aa  J|a«JAbIa  AUAABAAAi 

selecting  a  ngio  or  nexme  otapnragm. 
b.  Salect  OK  when  finished  viewing  the  dtaphregm  guidelines. 
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Matt  Type 


RlSitf  Flexible 


Cast  in  Place  Generate 
Sypsun  Concrete 
Pre-cast  Concrete  Planks 
Steel  Decks  without  Cone. 

with  Cone. 

Wood  Decks 


S3 


c.  Select  Horizontal  ENTIRE  PLANE  FLEXIBLE  DIAPHRAGM  from  the  Lat- 
eral  pul-down  menu.  The  20  view  wtt  be  labeled  as  Rexft>le  Diaphragm 
in  tfw  tower  right  comer  and  the  flexble  daphragm  toon  wM  be  high¬ 
lighted  In  the  tool  palette. 

Note:  Lateral  loads  will  be  distributed  to  the  vertical  resisting  planes 
according  to  tributary  width  or  the  continuous  beam  model  at  the 
user’s  choice  when  flexible  diaphragm  Is  selected.  Lateral  loads  will  be 
distributed  to  the  vertical  restating  planes  according  to  the  vertical 
resisting  element  stiffness  when  rigid  diaphragm  Is  selected. 

Note:  Since  this  la  the  first  floor  diaphragm  type  defined,  all  other  floor 
and  roof  planes  will  also  be  defined  as  flexible. 

Note:  Only  three  combinations  of  flexible  and  rigid  diaphragms  are 


1.  All  flexible. 

2.  Al  rigid. 

3.  Room  rigid  and  roof  tlextoie. 

»  Note:  Ybu  may  wish  to  save  the  model  now: 

C.  Develop  Independent  Load  Cases. 

1.  The  toads  are  already  applied  in  file  LATERAL!  BLD  or  apply  the  toads 
given  above. 

»  Note:  Save  model. 

D.  Establish  element  parameters  to  perform  the  lateral  analysis. 


Z  Select  material:  WOOD. 

E.  Preliminary  Lateral  Analysis 

1.  Select  the  load  combination:  DEAD  +  LIVE+  MIN.  ROOFLL+  WIND. 


the 
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a  Salad  location  NS-2  on  grid  Ino  C.  The  2D  view  of  the  vortical  realetancs 
plana  appear 
4.  Salad  Unite  ooNona; 

a  Salad  unto  of  FEET  and  KIPS. 

b.  Unify  load  combination  dD+  L+  h*  W 

e.  Do  notebook  APPLY  LIVE  UQAD  REDUCTION,  PATTERN  OCCURANCY 
LIVE  LQADi  USE  ACTUAL  PROPERTIES.  DL»  DECK*  S&FWBQHTor 
REANALYZE  ALL  ADJOtMNQ  MB4BERS. 

&  Salad  tie  baao  connectivity  aa  a  hinge  for  at  twee  columna. 
o.  nMMf  ill  Drang  options  ana  map  x-ofiang  osiwoon  gnu  i  ana  4. 

7.  Salad  the  Wind  Direction  aajggyTH  and  the  Wind  Load  aa  fi£Pj»  0. 
ft  Enter  a  MMmum  Roof  Uva  Load  outwit  Manama. 

to  dtetrfcuta^^^lo<^»oording  to  tributary  width. 


nMwvwiOMonvwDftcta  vrenw. 
nova:  ina  wmo  naot  acung  upwara  moicaia  root  auction. 

11.  Enter  tie  aat  weight  of  at  beams  aa  36  rtf  and  turn  ON  ADD  SBJ7 
WEIGHT. 

12.  Enter  tie  aat  weight  of  at  columns  aa  45  pH. 

1ft  Review  tie  loads  on  tie  braced  frame. 

WW  klAlAaTbA  amL MMkA  aaIS  |m  aa  a  AAfAMMAllaMaAdi  IaajJ  aA  Aik* 

jf  now: in#  column  wm  vnigm  is  irssfsa  ss  s  concsmnnsa  kmki  si  ms 

mid-height  of  each  column. 


LATERAL  RESISTANCE  EXAMPLES 


STRUCTURAL  ANALYSIS  AND  DESIGN 


©  ©  © 

f-  - 20  S  t  20  0  | 

I  I  I 

i  i  i 


14.  Lfwr  an  appropriate  analysis  me  name. 

»  Note:  Compression  msmbsrs  are  not  automatically  removed  In  ths 
analysis. 

»  Note:  Each  msmbsr  is  divided  Into  four  segments  for  ths  puiposs  of 
ptoninQ  anear,  inomem  ano  oenecxion  uaynunsi 

»  Note:  Large  lateral  load  stnjctural  models  require  a  significant  amount 
of  memory  to  perform  the  analysis,  so  an  out  of  memory  error  could 
occur. 

15.  Review  the  axiai,  shear,  moment,  deflection,  and  loads  and  reactions  dia- 
grams. 

»  Note:  Low-rise  braced  frames  experience  small  lateral  deflections. 
Therefore,  Increase  the  X  Deflection  Scale  to  300.  Review  hard  copy 
analysis  output  for  relative  deflection  magnitudes. 
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Total  Coabinad  Load  —  Load*  L  Reactions  (k) 

16.  Sotoct  CANCEL  aheg  tti^e  te  no  lateral  resistance  member  deaion  at  this 
urn©. 


F.  Save  the  model  as:  LAT1  .BLD. 
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Given:  The  same  two  story  wood  framed  administrative  building  located  in  Missis¬ 
sippi  at  the  Army  Ammunition  Plant  on  the  coast  of  the  GuH  of  Mexico  as 
(frustrated  in  lateral  example  1.  Three  equafty  spaced  vertical  lateral  resis¬ 
tance  planes  will  be  considered  and  the  floor  end  roof  diaphragms  will  be 
considered  flexible. 

Dead  Loads: 

Floor:  1-1/8"  T  &  G  Plywood 

5/8"  Gypsum  Ceiling 
1"  Carpet  &  Pad 
Mechanical- 3.0  psf 
Bectrical-  I.Opsf 
2  x  12  Joists  @  16"  o.c. 

Roof:  3/4"  T  &  G  Plywood 

5/8"  Gypsum  Ceiling 
5  Ply  T  &  G  Roofing 
12"  Batt  Insulation 
Mechanical  -  3.0  psf 
Bectrical  -  I.Opsf 
2x12  Joists  @  24"  o.c. 

Required:  Perform  an  unbraced  frame  lateral  resistance  analysis.  Use  the  dead  + 
live+  min.  roof  LL  +  wind  load  case. 

Solution: 


A.  Establish  Criteria. 

1 .  Open  the  saved  model  LAT1  BLD  or  enter  the  following  criteria: 


Project:  Project  Name 
City/lnstallation 
State 

Design  Load 

Regional:  Basic  Wind  Speed 
Coastal 


:  LATERAL  EXAMPLE  2 
:  AMMO  PLANT 
:  MS 

:TM  5-809-1  1986 

:  100.0  mph 
:  YES 


Wind  Importance  :  I 

Wind  Exposure  :  C 

Distance  to  Oceanline  :  0  miles 
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Z  If  uaing  ft*  aausdaxMnpto,  chang*  1h«  Project  Name  to  LATERAL  EXAM¬ 
PLE  2. 

B.  Drew  Volumetric  Model. 

1.  The  3D  model  ie  drawn  in  file  LAT1  .BLD  or  draw  model  from  the  given  In¬ 
formation. 

2.  Define  lateral  resistance  vertical  plane  locations.  We  win  use  the  same  lat¬ 
eral  resistance  plane  locations  as  In  lateral  example  1 . 

3.  Drew  vertical  frames. 


d.  Select  the  NS-2  lateral  reaiatance  location  along  grid  Nne  C.  A  2D 
elevation  of  the  plane  and  a  Lateral  Resistance  tool  palette  wM  appear. 

e.  Delete  the  x-bradng  from  the  lateral  resistance  plane. 

(1)  Select  the  DELETE  B£MENT  button.  Handles  wf  appear  on  the 
x-bradng. 

(2)  Select  one  of  the  bracing's  handles  then  the  other  one. 

»  Note:  The  delete  lateral  resistance  elements  command  automatically 
ends  when  there  are  no  more  elements  to  delete.  Otherwise,  to  end  the 
delete  lateral  resistance  elements  command,  double  click  the  right 
mouse  key. 

f.  Select  the  ALL  MOMENT  CONNECTIONS  icon  from  the  tool  palette.  A 
fuR  continuity  moment  connection  is  graphically  illustrated  by  a  double 
lined  triangle. 


g.  Select  OK  when  finished.  Vbu  wR  return  to  the  2D  horizontal  structural 
plane. 


4.  Define  floor  and  roof  diaphragm  type. 

a  Flexible  floor  and  roof  dtaphragms  are  already  defined. 
»  Note:  You  may  wish  to  save  the  model  now. 


*1 


►T<| 


M 
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C.  Develop  Independent  Load  Ceeee. 

1.  The  loads  are  already  appfed  in  Be  LAT1.BLD  or  apply  the  toeds  given 
above. 

D.  Establish  element  parameters  to  perform  the  lateral  analysis. 

1.  Select  the  LOADS  AND  DESIGN  tool  palette. 

2.  Select  material:  WOOD. 

E.  Preliminary  Lateral  Analysis 

1.  Select  the  toad  combination:  DEAD+  UV£±  MIN.  ROOF  LL  WIND. 

2.  Select  LATERAL  RESISTANCE  from  the  Deaton  pull-down  menu. 

3.  Select  location  NS-2  on  grid  line  C.  The  2D  view  of  the  vertical  resistance 
plane  wfli  appear. 

4.  Select  Units  options: 

a  Select  units  of  FEET  and  WPS. 

b.  Verify  toad  combination  of  D  +  L+  Lr  +  W. 

c.  Do  not  check  APPLY  UVE  LOAD  REDUCTION,  PATTERN  OCCUPANCY 
LIVE  LOAD,  USE  ACTUAL  PROPERTIES,  DL-  DECK+  SELF  WEIGHT  or 
RE-ANALYZE  ALL  ADJOINING  MEMBERS. 

5.  Change  the  base  connectivity  to  ful  fixity  for  all  three  columns. 

6.  Review  the  bracing  options  and  keep  the  rigid  moment  connections  be¬ 
tween  all  members. 

7.  Select  the  Wind  Direction  as  SOUTH  and  the  Wind  Load  as  GCPUO. 

8.  Enter  a  Minimum  Roof  Live  Load  output  filename. 

9.  Select  SIMPLE  BEAM  MODEL  in  the  Flexible  Diaphragm  dialog  window. 

10.  Review  the  toads  on  the  unbraced  frame. 

11.  Enter  the  self  weight  of  all  beams  as  36  pif  and  turn  ON  ADD  SELF 
WEIGHT. 

12.  Enter  the  self  weight  of  aH  columns  as  45  pH. 

13.  Review  the  toads  on  the  unbraced  frame. 

14.  Enter  an  appropriate  analysis  file  name. 

15.  Review  the  axial,  shear,  moment,  deflection,  and  loads  and  reactions  dia¬ 
grams. 


Total  Combined  Load  —  Axial  (k) 
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STRUCTURAL  ANALYSIS  AND  DE8IGN 


LATERAL  RESISTANCE  EXAMPLES 


m 


A.  EatabMah  Criteria. 

1.  Open  toe  given  model  LATERAL3.BLD  or 

Prajict  Project  Nam 

-  - 

uny/ffraMNon 

State 

Design  Load 


LATERAL  EXAMPLE  3 
AMMO  PLANT 
MS 

TM  5-309-1  1906 


nvgion«. 


Basic  Wind  Speed  :  100.0  mph 

Coastal  :  YES 


Site:  Wind  Importance  :  I 

nwxj  cxposun  .  u 

Pieties  to  Orta nint  :  0  nto 


B.  Draw  Volumetric  Model. 

1.  The  30  model  is  drawn  In  Re  LATERAL3.BLO  or  draw  model  from  tie 
given  information. 


a.  Sated  fro  second  tioor  HORIZONTAL  STRUCTURAL  PLANE. 

b.  Seleet  Ore  DRAW  STRUCTURE  tool  oalelte. 

c.  Sated  Vertical  DEFINE  LOCATION  tom  tire  Lateral  outi-down  menu. 

d.  Sated  beam  A1  to  A2.  AH  structural  otemonte  which  conned  to  tire  beam 

WW  M  JOSH  ID  KM II I  B  mlO  iirW  ilBIlwriOi  pWlB.  nBKCnfQ  189 

wM  appear  to  indteete  Owl  vertical  bracing  wB  be  inlroduoed  later 
somwfnBre  along  gna  vmo  a.  im  locsson  is  tso  wjiw  No- 1  to 
moKsit  Hnsrai  fmmmnm  in  Tit  non-soum  ancioo. 

e.  Select  Vertical  DERNE  LOCATION  from  tire  Lateral  outi-down  menu. 

f.  Salad  beam  Cl  to  C2. 

g.  Select  Vertical  DERNE  LOCATION  from  the  Lateral  puti-down  menu. 

h.  Select  beam  El  to  E2. 
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3.  Draw  ratal  h—Hns 

®L  9K9C I  mira 

b.  Sited  V»  NS-2  lateral 


■MMB  Ska  I  aAAMlI 

vTOVTl  Vi9  LMfW  pUrOOWfi  rTpsnU* 

location  along  grid  Ina  C.  A  2D 


c.  Salad  fra  K-SRACE  loon  from  da  tool  palette. 

d  Salad  uppar  lari  bay  handte.  Tha  k-bradng  aril  appear  on  the  2D  view 
between  grids  1  and  2  d  tw  aaoond  lavaL 

•.  9WGI  m  nrar  iw  My  nsncM  to  craw  vn  K-ofrang  m  wii  mt  ivi. 
f.  Double  olckde  right  mouaakay  to  and  drawing  k-bradng. 


g.  Salad  OK  whan  flnlahad.  You  wW  return  to  die  2D  horizontal  structural 


Note:  For  rigid  diaphragms,  all  framaa  in  ona  direction  ara  wdyad 
with  a  ona  kip  load  appllad  at  tha  top  etament  to  computa  tha  dtetri- 

ludliya  Afcd  aaakaaS  Inaii  IbaaajI  jm  aAIMbmaa  uaia 

DCWiOai  vi  WWIQ  KMO  NMO  Ovl  SiITTmSSSb  I  flWWOTwi  SiCis  Hniswl  PS®#®** 

tanca  location  must  hava  bracing  atomanta  or  moment  connaction 


n.  iraw  K-<racing  womira  in  m  tour  panics  m  mrai  rsasiancs  locations 
NS-1  and  NS-3  by  fdtawing  steps  a  through  f. 

4.  Daina  floor  and  root  daphragm  type. 


Tha  2D  view  wll  ba  labalad  as  Wgkf  Diaphragm  in  the  lower  right  comar 
and  fra  rigid  daphragm  Icon  wM  ba  highBghted  In  the  tool  palette. 

Nota:Lataral  loads  sriR  ba  dlstrlbutad  to  tha  vertical  resisting  planes 
according  to  tha  vertical  restating  dement  stiffness  whan  a  rigid 
dtaphragm  la  selected.  Lateral  loads  wttl  ba  distributed  to  tha  vertical 
restating  planes  according  to  tributary  width  or  the  continuous  beam 
modd  whan  a  flexible  diaphragm  la  setacted. 


Note:8tnce  this  la  the  first 
floors  and  roof  planes  will  a 


floor  diaphragm  type 
so  be  defined  as  rigid. 


defined,  all  other 
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»  Not*:  You  may  wlah  to  oovo  tho  model  now. 


1.  Tho  loads  or*  already  appled  in  Mo  LATERAL3.BLD  or  apply  the  loads 
given  above. 

»  Nota:  Sava  modal. 


2.  Salad  material:  STEEL. 

E.  Preliminary  Lataral  Analyaia 
1.  Salad  lha  load  combination: 


3.  Salad  location  NS-2  on  grid  Hne  C.  Tha  2D  daw  of  lha  vortical  raslalanoa 


4.  Salad  Unite  options: 

a.  Salad  unite  of  FEET  and  KIPS. 

b.  Verify  load  combination  of  D  +  L  +  Lr  +  W. 

c.  Do  not  chock  APPL 


5.  Soled  tho  base  connectivity  as  a  hinge  lor  al  thraa  columns. 

6.  Review  tha  bracing  options  and  keep  k-bradng  between  grids  1  and  2. 

7.  Seled  the  Wind  Direction  as  SOUTH  and  lha  Vdnd  Load  as  QCPI-O. 
Each  ialerai  reeistance  plane  Is  analyzed  for  a  one  Idp  Moral  force  to 
compere  stiffness  lor  wind  load  cBstribution. 

8.  Enter  a  Minimum  Roof  Live  Load  output  filename. 

9.  Enter  an  appropriate  filename  for  the  rigid  horizontal  dtephragm  calcula¬ 
tions. 


□  CofiAidfli  (MiptmdKulM  wnS  alemwmtA  at  flangM  to 
IM  (alt* a)  Mtiatanca  AyAten. 

Q  Include  opAmnov  in  lha  the  a*  it«B  ihWnatv.  Uaa 
Mnthod  C  fo»  iWInatv  cakubfom. 


Maximum  P'wi  M/O  Ratio-  |S.O  | 


NOTE:  Tha  options  to  consider  perpendicular  wall  elements  as 
fiangaa  and  including  openings  only  pertain  to  shear  wads. 
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10.  Review  Ihe  loadi  on  the  braced  frame. 

noh:  tm  porontftQi  of  wind  vom  otstnouMo  oy  lunniis  m  Men 
livtl  to  given.  The  outer  braced  trainee  receive  e  grader  percentege 
of  wind  load  since  thev  had  a  nraatar  illflnaee  ihen  the  canter  braced 

we  ^^s^e^na  ei^^e^np^w  es^^w^j  ne^^^epe^we  ^wesess^^wep^e  es^swex  ese^w  %Faesee^ee  aax^wap^wee 

!■■■■■  ■  |I  hraned  Iramaa  harl  —  —  ,al  aiillwa  mm 

tiMilwf  II M  Qhwv  DfICwQ  IWirNI  nM  sCjUII  vUnTiMwi  111®  ION  uiKnOU" 

tlon  would  be  33£%  to  each  one.  Had  the  dtophragme  been  flexible, 
the  load  distribution  would  have  been  29%  to  eoch  end  twaped  frame 

ii^p  WrWW  wivu swnaeswxs  nwiiw  ira»“  eiwwii  aw/e  *w  ^wn  w**w  •nemww  v«^ei>v 

and  90%  to  the  mkMto  braced  frame. 

»  NoteAnelyeto  can  only  be  performed  on  the  selected  middle  lateral 
raatotance  plane  even  though  It  to  poeafele  to  review  the  other  lateral 
nlanaa’  wind  Inarii 

11.  Enter  ftsself  weight  of  al  beams  as  36  oil  and  turn  ON  ADD  SELF 
WEIGHT. 

12.  Enter  tie  self  weight  of  al  columns  as  45  pH. 

13.  Review  the  loads  on  the  braoed  frame. 


1  00  Wind  <klf )  —  HS-2  —  2354.  21* 
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16.  Sated  CANCEL  »lnc*  thare  Is  no  lateral  resistance  member  design  at  thte 

dm#. 


17.  Rstfaw  the  Rigid  Horizontal  Diaphragm  Calculation, 
a  Select  PRINT  DATA  from  the  Fite  pull-down  menu. 

b.  Seted  only  the  RIGID  DIAPHRAGM  output  We. 

c.  Sated  eHher  PRINT  TO  PRINTER  or  PRINT  TO  FILE  and  seted  OK. 

d.  Review  Ihe  center  of  Hgkflty  calculations  in  the  north-soutfi  (fraction. 
When  you  are  finished  reviewing  the  output  return  back  to  CASM. 


»  Note:  The  assumptions  used  In  the  calculation  of  interstory  deflec¬ 
tions  are  included  in  the  output. 


»  Note:  The  equations  for  torsional  moment  and  distribution  of  tor¬ 
sional  shear  are  included  In  the  output  with  the  Fv+Ft  magnitudes 
shown  on  the  elevations  previously  viewed. 

Examoh  7  Samob  Output: 

Project  :  Lateral  Example  3 

Location  i  Ammo  Plant 

Time  i  Wed  Sep  25,  1991  12:27  PM 

*****************  Rigid  Horizontal  Diaphragm  Calculations  ***************** 


Center  of  Rigidity 

Name 

h 

(ft) 

<ftA4) 

Av 

(ftA2) 

Deflection  Rigidity 
(in) 

R/ 

sum(R) 

X 

(ft) 

R*x 

NS-1 

12.0 

0 

0 

155.103  0.006 

39.41% 

0.0 

0.000 

NS— 2 

12.0 

0 

0 

288.684  0.003 

21.18% 

40.0 

0.139 

NS-3 

12.0 

0 

0 

155.103  0.006 

39.41% 

80.0 

0.516 

Sum  0.016  0.654 


Centroid  from  lower  left  “  oum(R*x) /sum(R) 
Maximum  dimension 

Eccentricity  (e)  -  centroid- (max  dimension) /2 
e  min  -  0.05*max.  dimension 

Eccentricity  (e)  used  for  torsional  analysis 
e  min  considered  only  for  seismic  analysis. 


40.00  ft 
80.00  ft 
0.00  ft 
4.00  ft 
0.00  ft 


Name  h  I  Av  Deflection  Rigidity  R/  x  R*x 

(ft)  (ftA4)  <ftA2)  (in)  sum(R)  (ft) 


NS-1  24.0  0  0  451.601  0.002  38.32%  0.0  0.000 
NS— 2  24.0  0  0  741.048  0.001  23.35%  40.0  0.054 
NS— 3  24.0  0  0  451.601  0.002  38.32%  80.0  0.177 


Sum  0.006  0.231 


Centroid  from  lower  left  «  sum(R*x) /sum(R) 
Maximum  dimension 

Eccentricity  (e)  -  centroid- (max  dimension) /2 
e  min  -  0.05*max.  dimension 

Eccentricity  (e)  used  for  torsional  analysis 
e  min  considered  only  for  seismic  analysis. 


40.00  ft 
80.00  ft 
0.00  ft 
4.00  ft 
0.00  ft 


Assumptions  used: 

Deflections  calculated  by  applying  a  1  kip  load. 


Name 

h 

(ft) 

Rigidity 

dx 

(ft) 

R*dx 

R*dx*dx 

R*dx/ 

sum  (R*dx*dx) 

NS-1 

12.0 

0.006 

40.0 

0.258 

10.316 

0.01250 

NS— 2 

12.0 

0.003 

0.0 

0.000 

0.000 

0.00000 

NS-3 

1?  0 

0.006 

40.0 

0.258 

10.316 

0.01250 

Sum 

20.631 
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Marne 

h 

lit) 

Rigidity 

dx 

R*dx 

R*dx*dx 

R*dx/ 

sum(R*dx*dx) 

MS-1 

24.0 

0.002 

40.0 

0.089 

3.543 

0.01250 

MS-2 

24.0 

0.001 

0.0 

0.000 

0.000 

0.00000 

MS-3 

24.0 

0.002 

40.0 

0.089 

3.543 

0.01250 

Sum 

7.086 

Shear  distribution  : 
Torsional  moment 
Torsional  component  > 
Total  shear  to  alwaanti 


Tv  -  V*R/aum(R) 

Mt  -  V*e 

Tt  -  Mt*R*dx/»um<R*dx*dx) 
Ftotal  -  Tv  +  rt 


F.  Save  ttw  model  as:  LAT3.BLD. 
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A.  Establish  Criteria. 

1.  Open  lha  given  modal  LATERAL4.BLD  or  enter  t>e  folowing  criteria: 


Project:  Project  Name  :  LATERAL  EXAMPLE  4 

City /installation  :  AMMO  PLANT 

State  :  MS 

Design  Load  :  TM  5-809-1  1986 

Regional:  Basic  Wind  Speed  :  100.0  mph 

Coastal  :  YES 

Site:  Wind  Importance  :  I 

Wind  Exposure  :C 

Distance  to  Oceanline  :  0  miles 

B.  Draw  Volumetric  Model. 

1.  The  3D  model  is  drawn  in  file  LATERAL4.BLD  or  draw  model  from  the 
given  information. 

»  Note:lt  Is  necessary  to  draw  the  structural  walls  to  be  eventually 
considered  as  shear  walls  for  lateral  resistance  under  ’Draw  Struc¬ 
ture’.  This  should  not  be  confused  with  planes  drawn  under  ’Draw 
Model’  as  walls. 

2.  Define  lateral  resistance  vertical  plane  locations. 

a.  Select  Ihe  second  floor  HORIZONTAL  STRUCTURAL  PLANE. 

b.  Select  the  DRAW  STRUCTURE  tool  palette. 

c.  Select  Vertical  DEFINE  LOCATION  from  the  Lateral  puH-down  menu. 

d.  Select  wail  on  grid  line  A.  All  in  plane  structural  walls  above  and  below 
which  connect  to  the  wall  will  be  joined  to  form  a  vertical  lateral  resis¬ 
tance  plane.  Hatched  lines  win  appear  to  irnicate  the  vertical  bracing 
location.  The  location  is  also  labeled  NS-1  to  incScate  lateral  resistance 
in  the  north-south  cBredion. 

e.  Select  Vertical  DEFINE  LOCATION  from  the  Lateral  puH-down  menu. 

f.  Select  waH  on  grid  line  C. 

g.  Select  Vertical  DEFINE  LOCATION  from  the  Lateral  pull-down  menu. 

h.  Select  waH  on  grid  line  E. 

(?)  (?)  (?)  (?)  (?) 

VIZ - 20  0 - VIZ - 20 . 0 - VIZ - 20  0 -  -VIZ. - 20  0 - VIZ 


Regional: 


LATERAL  EXAMPLE  4 
AMMO  PLANT 
MS 

TM  5-809-1  1986 
100.0  mph 
YES 


C 

0  miles 


._<S) 


1  / 

/ 

.  / 

f 

c  W 

s 

I 

f 

I 

f 
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3.  Define  floor  and  root  daphragm  type. 

a  Select  Horizontal  RIGID  DIAPHRAGM  from  the  Lateral  PU»-down  menu. 
The  2D  tfew  wM  be  WmM  as  Rigid  Diaphragm  in  tie  lower  right  com#r 
•no  in#  ngw  fiipnmjyii  won  wi  d#  nigniynva  m  ww  1001  pmw. 

»  Not*:  Lateral  loads  will  b*  distributed  to  the  vertical  resisting  planes 
according  to  ths  vertical  resisting  element  stiffness  when  rigid  dia¬ 
phragm  is  selected.  Lateral  loads  will  be  distributed  to  the  vertical 
resisting  planes  according  to  tributary  width  or  based  on  a  continu¬ 
ous  beam  model  at  the  user’s  choice  when  flexible  diaphragm  Is 

MflOCVvQ. 

»  Note:  Since  this  is  the  first  floor  diaphragm  type  defined,  ail  other 
floors  and  roof  planes  wHI  also  be  defined  as  rigid. 

»  Note:You  may  wish  to  save  th*  model  now. 

C.  Develop  Independent  Load  Cases. 

1.  The  loads  are  already  applied  in  file  LATERAL4.BLD  or  apply  the  loads 
given  above. 

»  Note:  Save  model. 

D.  Establish  element  parameters  to  perform  the  lateral  analysis. 

1.  Select  the  LOADS  AND  DESIGN  tool  Odette. 

2.  Select  material:  MASONRY. 

E.  Preliminary  Lateral  Analysis 

1.  Select  the  load  combination:  DEAD  +  LIVE  +  MIN.  ROOF  LL  + WIND. 

2.  Select  LATERAL  RESISTANCE  from  the  Design  pull-down  menu. 

3.  Select  shear  wall  location  NS-2  on  grid  line  C.  The  2D  view  of  the  vertical 
resistance  plane  wil  appear. 

4.  Select  Units  options: 

a  Select  units  of  FEET  and  KIPS, 
b.  Verify  load  combination  of  D -f  L  +  Lr  +  W. 

C.  Do  not  check  APPLY  LIVE  LOAD  REDUCTION.  PATTERN  OCCU¬ 
PANCY  LIVE  LOAD.  USE  ACTUAL  PROPERTIES,  or  DUDECK+SELF 
WEIGHT. 

5.  Select  the  Wind  Direction  as  SOUTH  and  the  Wind  Load  as  QCPI-O. 

Each  lateral  resistance  plane  is  analyzed  for  a  one  thousand  Mp  lateral 
force  to  compare  stiffness  for  wind  load  distribution. 

»  Note:  A  one  thousand  kip  force  is  used  to  compare  sl*ar  wall 
stiffnesses.  A  one  kip  force  is  used  to  compare  rigid  frame  stiffnesses. 
.  A  one  kip  force  Is  used  to  compare  trussed  bracing  stiffnesses. 

6.  Enter  a  Minimum  Roof  Live  Load  output  filename. 

7.  Enter  an  appropriate  fflename  for  the  rigid  horizontal  diaphragm  calcula¬ 
tions.  turn  OFF  CONSIDER  PERPENDICULAR  WALL  ELEMENTS  AS 
FLANGES  TO  THE  LATERAL  RESISTANCE  SYSTEM  and  turn  off  IN- 
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i  i  i 

1  00  Vind  (klf)  —  OS-2  —  42k.  42k 


»  Note:  The  aeif  weight  of  the  sheer  wall  is  not  included  in  the  dead  load 

diagram. 

»  Note  :Thi«  version  of  CASM  does  not  perform  an  analysis  of  the  shear 

- M 

WMI. 

9.  Sated  CANCEL  ainoe  there  l»  no  lateral  reste^i^nce  n^ember  design  at  this 
lima. 

10.  Review  lha  Rigid  Horizonte!  Diaphragm  Calculations. 

a.  Sated  PRINT  DATA  from  tha  Rte  pul-down  menu. 

b.  Sated  only  tha  RIGID  DIAPHRAGM  output  <te 

c.  Sated  either  PRINT  TO  PRINTER  Of  PRINT  TO  FILE  and  ss'sd  OK. 

d.  Review  tha  cross  sectional  properties  for  each  resisting  element  taken 
about  tha  north-south  and  east-west  centroidal  axes. 
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»  Not*:  Tho  atlffnes t  of  tea lotlng  elements  ar»  computod  «t  —eh  level. 

»  Not*:  Th*  cross  ssctionsl  properties  of  r*si*ting  *i*m*nts  that  occur 
rap*tKlv*ty  are  not  duplicated  in  the  output  fH*. 

e.  Review  the  center  of  rigkfty  calculations  in  the  north-south  {fraction. 

When  you  are  finished,  return  to  CASM. 

»  Note:  The  assumptions  used  In  the  calculation  of  Interstory  deflec¬ 
tion  are  Included  In  the  output. 

»  Note:  The  equations  for  torsional  moment  and  distribution  of  tor¬ 
sional  shear  are  included  in  the  output  with  the  magnitudes  shown  on 
the  wan  elevations  previously  viewed. 


Project  :  Lateral  Example  4 

Location  :  Ammo  Plant 

Time  :  Ned  Sep  25,  1991  2:00  PM 

*****************  Rigid  Horizontal  Diaphragm  Calculations  ***************** 


NS— 1 


Level  Height:  12.0  ft 

Name 

t 

<rt> 

1 

(ft) 

Centroidal  Axis 

NS  NS 

Area  Arm 

<ftA2>  (ft) 

Moment 

Area 

(ft A3) 

EN 

Arm 

(ft) 

EW  Moment 
Area 

(ft A3) 

NS-1 

1.00 

40.00 

40.0 

20.00 

800 

0.00 

0 

Sum 

40.0 

800 

0 

Centroid  -  sum (Moment Area) /sum (Area) 
NS  Centroid  :  20.00  ft  EW 
Av  :  40.00  sqft 

Centroid 

:  0. 

.00  ft 

Name 

b 

(ft) 

h 

(ft) 

Moment 

bhA3/ 

12 

(ftA4) 

of  Inertia 

Area 

(ftA2) 

d 

(ft) 

AdA2 

(ftA4) 

I+AdA2 
(f t A4 ) 

NS-1 

1.00 

40. 00 

5333 

40.0 

0.00 

0 

5333 

Sum 

5333 

Deflection  :  0.084  in  Height  :  12.0  ft 

Total  Deflection  :  0.084  in 

Level  Height:  24.0  ft 


Same  As  Previous  Level 

20.00  ft  EM  Centroid  :  0.00  ft 

40.00  soft  Moment  of  Inertia:  5333  ftA4 

0.084  in  Height  :  12.0  ft 

0.168  in 


NS— 2 


Same  As  NS-1 


NS-3 


Level  Height:  12.0  ft 


Centroidal  Axis 

NS  NS  Moment  EN  EM  Moment 

Name  t  1  Area  Arm  Area  Arm  Area 

(ft)  (ft)  (ft A2)  (ft)  (ftA3)  (ft)  (ftA3) 


NS  Centroid 
Av 

Deflection 
Total  Deflection 
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Centroid  -  sum  (MoetentArea)  /  a uj»  lAru) 
NS  Centroid  t  10.00  ft  EM 


MS  Cent cold 
Av 


10.00  ft 
20.00  aqft 

bh*?F 

12 

>  (ftA4) 


EM  Centroid 


■nt  of  Inertia 


Area 

(ftA2) 


Deflection  i 

Total  Deflection  i 


MS  Centroid 

Av 

Deflection 
Total  Deflection 


0.222  In 
0.222  in 


Height 


Level  Height!  24.0  ft 


Sama  Aa  Previoua  Laval 

10.00  ft  EM  Centroid  i 
20.00  aqft  Meeiant  of  Inertia: 
0.222  in  Height  t 
0.444  in 


Center  of  Rigidity 


Deflection  Rigidity  R/ 

2)  (in)  aum(R) 


0.084  11.905  42.05* 
0.084  11.905  42.05* 
0.222  4.505  15.91* 


AdA2 

(ftA4) 


12.0  ft 


0.00  ft 
667  ftA4 
12.0  ft 


28.314 


Centroid  from  lower  left  «  aum(R*x) /sun(R) 
Mftxinun  diMnsion 

Eccentricity  (e)  -  centroid- (max  dimenaion 
a  min  -  0.0$*max.  dimenaion 


e  min  -  0.0 
Eccentriclt 


'  (a)  -  centroid- (max  dimenaion) /2 
*max.  dimenaion 


Eccentricity  (e)  uaed  for  toraional  analyaia 
a  min  eonaidered  only  for  aeiamic  analyaia. 


29.55  ft 
80.00  ft 
10.45  ft 
4.00  ft 
10.45  ft 


(ftA4) 


Av  Deflection  Rigidity  R/  x 

(ftA2)  (in)  aum(R)  (ft) 


0.168 

0.168 

0.444 


5.952  42.05* 
5.952  42.05* 
2.252  «15 . 91* 


Centroid  from  lower  left  -  aum(R*x) /aum(R) 
Maximum  dimenaion 

Eccentricity  (e)  -  centroid- (max  dimenaion) /2 
e  min  -  0.0$*max.  dimenaion 
Eccentricity  (e)  uaed  for  toraional  analyaia 
e  min  considered  only  for  aeiamic  analyaia. 


29.55  ft 
80.00  ft 
10.45  ft 
4.00  ft 
10.45  ft 


Aaaumptiona  uaedi 
Em  -  144,000  kaf 
Bv  -  0.4*Em  -  57,600  kaf 
All  wall  thickneaaea  are  equal. 

Deflect Iona  calculated  by  applying  a  1.000  kip  load. 

Interatory  ahear  wall  deflection  la  calculated  baaed  on  cantilever 
action.  Deflection  at  a  level  ia  obtained  by  sunning  each  atory'a 
cantilever  deflection  from  grade. 

Deflection  -  P*  (hA3)  /  <3*Em*I>  +  U  .2*P*h)  /  (A*Ev) 
h  “  floor  to  floor  height 


h  Rigidity  dx 
(ft)  (ft) 


R*dx*dx  R*dx/ 

aure(R*dx*dx) 


10392.070 

1301.161 

11466.942 


0.01519 

0.00537 

0.00981 
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Ha— 

h 

(ft) 

Rigidity 

dx 

(ft) 

R»dx 

R*dx»dx 

R*dx/ 

aua(R*dx*dx) 

HS-1 

24.0 

5.952 

”29.5 

mTeM 

5196.035 

0.01519 

H3-2 

24.0 

5.952 

10.5 

(2.229 

(50.580 

0.00537 

HS-3 

24.0 

2.252 

50.5 

113.(36 

5733.471 

0.00981 

9u» 

11580.067 

Sh««r  dlatrlbution  i  Fv  ■  V*R/atm(R) 

Toraional  aw— nt  :  Mt  -  V*a 

Toraional  coaaponant  i  Ft  “  Mt*R*dx/su* (R*dx*dx) 

Total  ahaar  to  ala— nti  Ftotal  «  Fv  +  Ft 


F.  Stvt  th*  mocM  m:  LAT4.BLD. 


SEISMIC  FORCES 


rTVita  dtmmim  la  MmmM  to  oraaant  Vie  nroosduras.  mmnumBfinii  and  MWiana 
I  tnoamoralBd  hto  CASM  Ihr  Mia  nanarainn  of  seismic  lateral  focnaa  boaad  on 
In  •qutvalant  atatlc  force  rnethodoloQy  praaanlad  in  fa  TM  5-609-10  Taohnioal 
Menial  8alamlcnaalrw  lor  BtJdhoe.  July.  1902.  This  mefrodoloav  lean  axVaction 
from  Tho  Structural  Enoinoor’o  AooocMIon  of  CaMomtai  (SEAOC)  Rocommondod 

n  Wall  a  a  «w  aPw  aPaMHMaO  MV  aa  I  aa  •  arvlWaapa  I  I  a#aaa  a^i^  a^  f 

UUcti  Force  Hetmramiras  and  gommsraary.  1990  boson.  symbols,  saismic 
vocabulary  and  equaSone  usad  by  CASM  and  jusbatsd  In  this  tutorial  art  taken 
from  thaaa  documents.  Tha  uaar  of  CASM  ia  urged  to  famMartza  NmaaN  with  Owes 
documanla  bafora  aMamotino  to  uaa  CASM  for  aalnmfr  foroa  Generation. Both  of 

aA^a^aa  ik^atuu  uAAA  aiKaaiAl  ^aiaiiiaaa  ajb 

vtom  oocumsnw  pfOmw  giioonco  10  fw  Wyn0w  wnon  apron  strucfuroo  or 
assign  conations  require  via  appacason  or  a  Dynamic  wiarai  fores  prooaoura. 
Dynamic  analysis  la  bayond  tha  capabOVaa  of  CASM. 


Evary  buMng’s  structural  aystsm  must  meat  apecMc  roquiromanta  outHnad  in 
Cnc^Uv  rsQflrQoip  oomguranon,  vroicni  ono  pm)  irroyuiBnNOi  coiitooiMons  or 
systems,  and  height  Ida.  Dialog  windows  can  be  nrraanorl  to  help  the  uaar  tael 
tie  sufcMty  of  a  buMng  aystsm  to  uNRze  tie  equivalent  static  force  procedures. 
GeneraRy,  N  approximate  plan  and  olevallon  symmetry  exists,  not  only  of  tha 
buMbig  Raalf  but  also  Ns  lateral  resistance  elements,  arrangement  of  openings,  and 
oMMiDunoo  or  maoo,  it  wn  moot  pwy  quoovy  for  ino  ran c  moral  toroo  proooouro. 
opronc  gcAUw  WiwIWmiI  on  noiQnc,  ousting  ponoa  ana  son  promo  wvmm  oorawi 

— -  — t  —  - ^  ^a^A^A^A^A  AA^A A  ^AAAfliAA  AA  AjAAHaIa  AAAA  a|A  ABA^AMlilA  AtflAAfe  |A  AB  B^SbabaA  MAWI  MM^A 

oomnic  20000  moy  rociuiro  o  uynonvc  flmyso  prooocwroi  ovsn  r  or  o^nor  fwjwiw 

AAAA^h  AAA  ^a^A  tLa  aAaLaAAA  aIaaaaIa  JIij  ^^AAAA  aB  a«  ||aj^aa  Ka^AB  A^A^A  AdAAJB  ^A 

moon  oro  mot.  in#  ongmoor  onouro  coroony  ossoos  or  01  vioso  nouoo  prior  10 
using  CASM. 

^P^a^a  IaIa^^a^^ Iaaaa  a^M^A^a  Iaai  A  ftSS  aAA  B|AAAMiwliAA  AJitikaAlAarf  a|a||a  IaAaiaI 

V  no  information  roqufroa  oy  casin  to  ooiormmo  oquivofoni  stone  moral 

Iaaaaa  Ia  aa  aa  aaJI^UA^A  a 

forces  ia  owaneo  ee  rowers: 
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2.  Regional  dtalog  window 

a  Geographic  zone  (map) :  Z 

3.  Site  dialog  window 
a  Site  geology  :  S 


O  SI:  A  t« 

(a|  A  rock -Mia  material 
than  2.900  lad 


by  a  rhai  wsva  wloe>> 
by  othar  lukabla  ■ean*  of 


(b|  r<M  or  dants  nf 
200  tool. 


oitara  tha  sad  fayth  h  las*  than 


O  S2:  A  soi  prohta  with  dent*  at  iMH  sal  cantMien*.  ohara  lha  sal 


<5>  S3:  A  sal  profls  70  foot  or  ant*  in  depth  and  i 

20  fact  af  salt  ta  aradbaa  *HH  day  but  not  store  than  40  tael  ef 
soft  day. 

O  S4:  A  sal  piofle.  characterised  by  a  shear  neve  velocity  less  than 
500  laat  par  second,  cantainbrg  am*  than  40  foot  el  soil  day. 

The  tie  lector  shal  be  astaWshad  him  properly  substentiatad 
geotechnical  date  In  locations  where  the  sol  properties  as*  not 
known  ei  sufficient  date!  to  datasadna  the  sal  ptoflo  type,  sol 
ptoNe  S3  shal  be  used.  Sol  profl*  S4  tread  not  be 
the  Striking  Official  dataredner  that  sal  proHe  S4  may  be  present 
at  the  sila.  or  in  the  event  that  sol  proMa  S4  is  art  abb  shad  by 
geotechnical  dale 


I  IQK?  I  leaned  | 


b.  Occupancy :  I 


!  it  I-. him  1 1 1 1 } > i > r I . i r 1 1  r  I  .ii  lur 


O  I.  Essential  Facsfities 
O  II.  Hazardous  Facilities 
O  III.  Special  Occupancy  Structure 
®  IV.  Standard  Occupancy  Structure 


|  fiuidafinM 

OKI  1 

£«*cd  | 

B.  Draw  the  complete  building  modal 

C.  Draw  the  complete  building  structural  system 

1.  Horizontal  planes 

a  Drew  beam,  girder,  column,  wall  and  surface  elements 
b.  Diaphragm  types 

(1)  Select  flexible  or  rigid 

2.  Vertical  planes 

a  Drew  braced  (trussed  or  shew  walls)  or  unbraced  frames  at  each 
desired  lateral  resistance  plane  in  the  north/south  and  east/west  direc¬ 
tions. 

D.  Assign  loads 
1.  Dead  loads 

a  Area  loads  for  floors  and  roof 


SEISMIC  FORCES 


D*  OV^WMyfnB  Of  WW  Onu  pOTpOw 

2.  Live  loads 

a  Snow,  whenthe  ground  snow  load  exceeds  30  pot 

D*  wOCUpOnCji  WTiOli  MOfaQO  Of  fm8f'0OOW8© 

A  I  maJ  n  riswAt - ** - 

O.  U)M  OOrnDwtoBOn 


2.  Raviaw  ohoioM  mads  above 

F.  Select  Lateral  Resist  ones  from  tho  Design  pull-down  manu 
1  *7olsct  tho  dsolretl  vertical  stnrfr>n4  nigne 
Q.  Review  and  print  analysio  output:  N/S  and  E7W  directions 
.  low  Dunng  wwgrn,  tow  dm#  snoar 

2.  Distribution  of  bass  sheer  by  floor  level,  overturning  momenta  by  floor 
lavol 

3.  Comoro!  mass  by  floor  level 

4.  Conlor  of  rigkfty  by  level,  eccentricity,  torsion 

5.  Shear  and  overturning  moment  dtoMxiSon  to  resisting  elements  by  floor 
levels 


■  Seismic  Design 


*  >  .  4  i  i  ; 

\  i  — 4  *  '  •  '  S  :  *  •  !  .  .  ‘  |  f  '*  ! 

=  „  •  [  r  j ;  >  ■!**(! 

; « 

la) 

Given:  A  two  stay  steel  framed  administrativB  bulking  located  in  Savannah, 
Georgia  Three  equaRy  spaced  vertical  lateral  resistance  planes  In  the 
north-south  (fraction  and  two  in  the  east-west  direction  wSI  be  considered. 
The  floor  dephragm  wfll  be  considered  rigid  and  the  roof  daphragm  wM  be 
considered  flexible.  This  example  wHIutifize  masonry  shear  waRs  for  lateral 
resistance. 
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Dud  Loads: 

Floor:  1-1/2*  +  2-1/2*  NLWT  Conors  Dock 

Suspended  CeWng 
1*  Carpet  &  Pad 
Mechanical  -  3.0  psf 
Electrical  - 1.0  pel 
Steel  Beams  *  3.3  psf 

Roof:  1  1/2"  Metal  Deck  •  20  Gage 

Suspended  1/2"  Drywal  CeMng 
5  Ply  BuRt-up  Roofing 
4"  Rigid  Insulation 
Mechanical  -  3.0  psf 
Electrical  - 1.0  psf 
Steel  Bar  Joists  4*  o.c. 

Walls:  8"  CMU  -  Medkim  Weight  -  Sold  Grouted  -  78.0  psf 

Required:  Calculate  seismic  forces  and  perform  a  shear  wall  lateral  resistance 
analysis  In  the  N-S  (fraction  only.  Use  the  dead  +  seismic  load  case. 

Solution: 


A.  Establish  Criteria. 


1 .  Open  the  given  model  SEISM IC1  .BLD  or  enter  the  following  criteria: 


Project:  Project  Name 

:  SEISMIC  EXAMPLE  1 

City /Installation 

: SAVANNAH 

State 

GA 

SetemicLoad 

:  TM  5-809-10 1992 

Lateral  Resistance  System: 
N-S 

:  A.2.b. 

E-W 

:  A.2.b. 

Regional:  Seismic  Zone  :  2A 

Site:  Seismic  Importance  :  IV 

Seismic  Sol  Factor  :  S3 


B.  Draw  Volumetric  Model. 

1.  The  3D  model  Is  drawn  In  fie  SEISMIC1  .BLD  or  daw  model  from  the 
given  information. 

»  Note:  It  Is  necessary  to  draw  the  structural  walls  to  be  eventually 
considered  as  shear  walls  for  lateral  resistance  under  ’Draw  Struc¬ 
ture’.  This  should  not  be  confused  with  planes  drawn  under  ’Draw 
Model’  as  walls. 

»  Note:  It  should  be  understood  that  the  structural  model  must  Include 
all  the  lateral  resistance  elements  In  the  north-south  and  east-west 
directions. 


5-4 


SEISMIC  FORCES 


»  Note:  Lateral  loads  will  be  distributed  to  the  vertical  resisting  planes 
according  to  the  vertical  resisting  element  stiffness  when  a  rigid 
diaphragm  la  selected.  Lateral  loads  will  be  distributed  to  the  vertical 
resisting  planes  according  to  tributary  width  or  based  on  a  continu¬ 
ous  beam  model  at  the  user’s  choice  when  a  flexible  diaphragm  Is 

wflivWOi 

C.  Develop  Independent  Load  Cases. 

1.  The  loads  are  already  appled  In  Me  SEISMIC1.BLD  or  apply  the  loads 
given  above. 

»  Note:  All  the  floor  and  roof  dead  loads  must  be  assigned  before 
seismic  forces  can  be  calculated. 

»  Note:  Self-weight  of  beams  and  columns  can  be  Included  in  the 
building  dead  weight  by  either  of  the  following  methods:  1.  smeared 
Into  the  area  loads  or  2.  entered  separately  In  the  self-weight  dialog 
windows  as  they  appear  in  steps  D6  and  D7. 

»  Note: Wall  and  parapet  dead  loads  are  assigned  as  linear  wall  loads. 

D.  Calculate  total  seismic  forces  at  each  level. 

1.  Select  the  LOADS  AND  DESIGN  toJ  palette. 

2.  Select  the  Load  Combination:  DEAD  +  SEISMIC. 

»  Note:ln  order  to  generate  seismic  loads,  a  load  combination  must  be 
selected.  This  Is  required  since  seismic  forces  may  Include  a  percent¬ 
age  of  occupancy  live  load  and  roof  snow  load  under  certain  condi¬ 
tions. 

3.  Select  SEISMIC  Irom  the  Loads  pull-down  menu. 


'  .M  ini 


|  Se—wc  Lateral  Load  Resistance  j 

N-S  Spate*: 

|A2b  ||_>J  Rer  |6  j 

E-W  Spate*. 

|A2b  |1>J  RerjS  J 

Zone: 

2A 

Z:  1 0.150 

□  0 

lapatanco: 

IV 

|1.00 

□□ 

Sei  Fader 

S3 

|1.5 

□□ 

Output  Fie:  |SEISMIC  TXT 


_^gediilPJot*_J  [_£ancejj 


a  Click  on  SPECTRAL  PLOTS  to  review  the  Base  Shear  Spectrum  and 
the  Design  Base  Shear  Coefficient  Spectrum. 
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i  existing  fi 


and 


.(H  I  If.) 


OCt -0.035  for  stool 


O  D  -  0.030  lot  reinfotced  concrete 
eccentric  braced  steel  ft 


resisting  fr< 


<§>  [Ct  0. 020]  for  el  other  structures 

O  Alternatively,  the  value  of  Ct  for  structures  with  concrete  or 
nasonry  shear  wails  nay  be  taken  as  0. 1  /sqrt(Ac) 


Period  T  Basad  On  CtBhn~3/4: 

0.217 

sec  hrc  24.0 

□» 

O  User  Selected  Period  T: 

0.220 

{see 

zc  a 

i  a*  1 

£ancel 

Base  Shear  Spectrua 

(1)  Select  Ct  to  have  building  period  (T)  calculated  by  equation  in 
code  or  Input  Known  period  (T).  Select  CT  -  0.020  FOR  ALL 
OTHER  BUILDINGS  for  this  example. 

(2)  Select  ZC/RW  •  EW  to  view  the  Design  Base  Shear  Coefficient 
Spectrum. 

»  Note:  If  the  Rw  is  different  in  both  the  north-south  and  east-west 
directions,  separate  ZC/Rw  directions  will  appear.  Select  the  direction 
under  consideration  to  view  the  correct  plot. 


0.07i®  - - 

I  !  \  i 
I  i  \  ! 

0.06 

0  os  -•-+••+ . -p 

1  I  i 

0.04  -M . +• 

•  4 

1  !  ! 

n  ns  . X- 


Zoo*  2k  Z»0  ISO  ; 

Soil  Factor:  S3  S-l  S  ! 

-t-l  Rv  6-  » . I . | 

Ct  0  020  !  I 

hn  240  It  i 

-T*Ct«(hnAV4) ---j . j . i 

Ol  2S»S/(T‘2/3)  •  • 

C*in-007$«R»-0150  j  j 

. t . t . J . i . i 

i  i  i  !  ! 


TT" 

1  j 

. J* - 

j 

-t- 

j 

—  M - 

j 

j 

- i - 

j 

5 

i  i 

*  4 

"T 

1  j 

0  .22  ! 

"’t**" 

! 

* 

| 

j 

■*”t — 

• 

i 

• 

j 

i 

j 

; 

| 

j 

j  j 

T  (seconds) 

Design  Bos*  Sheer  Coefficient  Spectrum 

»  Note:  Both  spoctrums  can  be  printed  using  the  Print  Screen  com¬ 
mand. 

(3)  Select  OK  when  you  are  finished  viewing  the  soectaims. 

b.  Review  seismic  criteria  previously  selected  and  make  any  final  correc¬ 
tions. 

c.  Select  OK  to  begin  calculating  total  seismic  forces  at  each  level. 

4.  Review  the  ctalog  windows  describing  specific  criteria  regardng  oon- 
figuation,  as  well  as  vertical  and  plan  irregularities. 


NmuMr  Type  and  DofMKon 

Ref  or  once 

S  action 

A. 

TmnMl  Insgulmity.  to  b*  cowMoad  when  dl^h*gn  m  not 

Torsional  inogulniy  shoi  bo  considered  to  ears!  when  the  awaimum 

I.E.Bd.  I.H.Ic. 

story  tbit,  computed  indudatg  accident  si  torsion,  at  one  and  of  the 
structure  transverse  to  an  am  is  autre  than  1.2  haws  the  average  of 
the  story  drifts  of  the  two  ends  of  the  structure. 

1  H.2jJ4J 

B. 

Reentrant  Comers 

Plan  eanNgwations  of  a  structure  and  its  lateral  t  or  cere  sating  systara 
contabi  raantrant  comers,  tshere  bath  protections  of  the  structure 
beyond  a  reentrant  comer  are  greater  than  15  percent  of  the  plan 
iHtnuntiuii  of  tfw  structure  in  the  given  dbectron 

1  H.2R4).  1.H.2N5) 

C. 

Diaphragm  Discontinuity 

Diaphragna  with  abrupt  dnconhngities  or  variations  in  stiffness, 
includbig  those  having  cutout  or  open  areas  greater  than  50  par  cent 
of  tfw  gross  ancloiod  area  of  tha  dhpbaga. 

1.H.2H4I 

D. 

Out -of -Plane  Offsets 

Discontinuities  in  a  lateral  force  path,  such  os  out -of -plane  offsets  of 
the  vertical  oMaords. 

I.E.Tb.  1.H.2j(4) 

E. 

Nonpar alef  Systuaw 

The  vertical  Moral  load  resisting  oloraonts  are  not  paroBri  to  not 
syowwtric  about  the  major  orthogonal  oses  of  tfw  Moral  force 
resisting  system. 

1  [M  l  1  |  Cancel  | 

I.H.Ic 
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ltrsgulnhy  Type  and  DeUnttoti 


A.  Stflfeess  lnaprdsrily  •  Salt  Slav 

A  Mil  itaQ  it  on*  in  which  the  lateral  lOfimt »  lots  (Hon  70 
parcawt  of  that  in  Ilia  story  above  or  Iom  than  40  pateawl  at  tha 
combined  ttSfnatt  ol  tha  thiaa  stories  above. 

B.  Wrri*t  (mm)  InaguM* 

Most  jnapuiwity  she!  bo  considered  to  aaiat  athata  tha  effective  hi 
al  any  story  b  man  than  190  petcont  ol  tha  alfocttva  attt  at  on 
adjacent  story.  A  tool  which  it  Sghter  than  the  Boot  baton  need  not 
bo  contidofod  a  attt  Irregularity. 

.  vpucii  QMMinc  mmgmMKf 

V attic  ol  gtonetric  jutytaHty  shtR  be  considered  to  titrt  odiefe  (foe 
Horizontal  Snenatow  ol  the  latetal  force  resisting  system  to  any  story 
it  atore  than  130  percent  of  that  in  on  adjacent  story  One-ataty 


D.  Inflow  Diacantinuity  in  Vertical  Latetal  Fotce  Resisting  Elan  ant 
An  in  plena  eHaet  of  tho  lateral  load  t  oatsting  etoownta  groat  at  than 
me  mngm  or  oiote  bwmiki. 

E.  Discontinuity  in  Capacfcy  -  Weak  Story 

A  steak  story  is  one  in  which  the  story  strength  is  tots  than  80 
petcont  of  that  in  the  slaty  above.  The  story  strength  la  the  total 
strength  of  al  seisaric  resisting  etaetonta  charing  the  story  sheet  let 
the  dbectien  under  conaidetetion. 


1-OJM2) 


1.D.IM2) 


I  D  8b(2) 


a.  Select  Cancel  if  arty  described  irregularity  extete.  Seismic  forces  wM  not 
be  calculated.  A  dynamic  analysts,  which  la  beyond  the  capaMHto  of 
CASM,  win  be  required. 

b.  Select  OK  if  no  irregularities  exist  and  to  continue  the  equivalent  static 
force  procedure.  The  Ct  dtelog  window  will  appear. 

5.  Select  CT  -  0.020  FOR  ALL  OTHER  BUILDINGS  to  have  the  period  cal- 
culated  from  the  code  prescribed  equation  and  select  OK. 

»  Note:  The  user  has  the  option  of  entering  a  known  period  (T)  to 
override  calculation  by  the  code  equation. 


Oct*  0.035  lot  staid 


resisting  Its 


O  Ct  -  0.030  lot  reinforced  concrete  moment  resisting  hemes 
end  eccentric  braced  Names 

<§>  D  ■  0.020  for  ol  other  budcfings 

O  Alt«m«hvrHy.  the  value  of  Ct  tor  vtructurev  with  concrete 
m  movent?  vhe«r  may  tie  token  av  0.1  A-tjrtjAc) 

Period  T  Based  On  nimA3/4:  0.22  |  sec 

O  Utet  Selected  Period  T:  0.22  1  sec 


6.  Enter  an  Estimated  Beam  Seif  Weight  of  20.0  plf  and  select  OK. 

»  Note:  This  is  based  on  tha  fact  that  the  girdsr  self  weights  have  not 
been  smeared  Into  area  loads. 
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»  Not*:  The  lengths  of  Ml  girders  on  the  grid  lines  are  multiplied  by  the 

self  wight  to  bo  IncJudod  In  tho  maos  calculations.  Tha  weights  of 
tba  booms  and  Joists  off  tba  grid  Hnos  are  already  amaared  Into  tho 
floor  and  roof  doad  Inerts 

■■w*  anna  <  wi  wmna  vwwwv* 

7.  Enter  an  Estlmatad  Column  Self  Weight  of  24.0  plf  and  aalact  OK. 

»  Note:  This  Is  bassd  on  tha  fact  that  tha  column  weights  havs  not  boon 

amaared  into  tha  area  loads. 

8.  Enter  an  appropriate  Cantor  Of  Mass  FfeName  In  tfte  Canter  Of  Mass 
dalog  window  and  aalact  OK. 


FhNac  ICENIMASS.TXT 


9.  A  Saismic  dalog  window  wM  prompt  you  to  verify  that  aN  loads  havs  boon 
appBsd  and  the  correct  load  combination  selected.  Select  YES  to  con¬ 
tinue.  Total  seismic  forces  at  each  level  are  now  calculated. 

10.  Review  the  seismic  force  at  each  level  and  the  center  of  mass  output  Res. 


/»  Havs  ALL  Mw  lasds  keen  ippMsd  to  Mm 
(  7  )  dwdare  and  die  caned  taad  camMnaMan 
selected? 

mi  'uu 

a.  Select  PRINT  DATA  from  the  FBe  DuB-down  menu.  The  Print  Data  dalog 
window  w®  appear. 

b.  Select  only  the  SEISMIC  and  CENTER  OF  MASS  output  Wes  at  this 
time. 

c.  Select  either  PRINT  TO  PRINTER  or  PRINT  TO  FILE  and  select  OK. 

d.  Review  total  buRdbig  weight,  total  base  shear  and  total  force  and 
overturning  moments  at  each  level.  Review  the  center  of  mass  at  each 
level  in  both  the  north-south  and  east-west  (fractions.  When  you  are 
finished  reviewing  the  output,  return  back  to  CASM. 


Frojact  i  Saismic  Example  1 

Location  t  Savannah 

Saismic  Coda:  TM  5-809-10  1991 

Tima  :  Wad  Oct  09,  1991  3:57  PM 

****************************  Saismic  Analysis  ***************************** 


3.  Roof 

2.  Sacond  Floor 


135.1  k 
277.8  k 


Total  Building  Waight  (W)  :  412.9  k 

*****************************  (J  _  g  E  -  W  ***************************** 

Zona:  2A:  Z  -  0.150 

Importance  Catagory:  IV:  I  -  1.00 

Soil  Factor:  S3:  S  -  1.5 

Systam:  A2b:  Rw  -  6 

Ct  -  0.020 

hn  -  24.0  ft 
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I  -  Ct*hn*3/4  -  0.22  sec 
C  -  1.25*S/IA2/3  -  5.15  >  2.75 
C  -  2.75 

C /R*  -  0.458  >  0.075 
If  -  412.9  k 
V  -  t*I*C*W/Rw 

+ - + 

I  V  -  28.4  k  I 

+ - + 

T  <  0.7  sec 

+ - + 

I  rt  -  o.o  k  l 

+ - + 


v-rt  -  28.4  k 


- 

Floor  to 

" 

w*h/ 

sum(F) 

Laval 

h 

Floor  h 

w 

sum(w) 

w*h 

aum(w*h> 

T 

V 

<ft)  (ft) 

(k) 

(k) 

(kft) 

(k) 

(k) 

rt  - 

0.0 

3 

24.0 

12.0 

135 

135 

3242 

0.493 

14.0 

14.0 

2 

12.0 

12.0 

278 

413 

3333 

0.507 

14.4 

28.4 

1 

0.0 

Sum 

413 

6576 

1.000 

28.4 

Floor  to 

sum(F) 

Ft+sum (F) / 

Laval 

h 

Floor  h 

w 

sum  (w) 

V 

OTM 

sum (OTM) 

sum(w) 

(ft) 

(ft) 

(k) 

(k) 

(k)  (kft) 

(kft) 

3 

24.0 

12.0 

135 

135 

14.0 

168 

0.104 

2 

12.0 

12.0 

278 

413 

28.4 

341 

168 

0.069 

1 

0.0 

509 

Sum 

413 

509 

Project  t  Seismic  Example  1 

Location  :  Savannah 

Tima  :  Wad  Oct  09,  1991  3s 57  PM 

*****************************  Cantar  Of  Mass  ****************************** 


Roof  — 

24.00  ft 

Nama 

Weight 

NS 

(ft) 

NS ‘Weight 
(kft) 

EW 

(ft) 

EW*Welght 

(kft) 

Wall  Typa  1 

18.7 

20.0 

374.4 

0.0 

0.0 

Wall  Typa  1 

9.4 

40.0 

374.4 

10.0 

93.6 

Wall  Type  1 

18.7 

20.0 

374.4 

40.0 

748.8 

Wall  Type  1 

9.4 

10.0 

93.6 

80.0 

748.8 

Wall  Type  1 

4.7 

0.0 

0.0 

75.0 

351.0 

Roof  Type  1 

67.2 

20.0 

1344.0 

40.0 

2688.0 

Beam  Self  Weight 

6.2 

20.0 

124.0 

40.0 

248.0 

Column  Saif  Weight 

0.9 

20.0 

17.3 

40.0 

34.6 

Sum 

135.1 

2702.1 

4912.8 

N-S  Cantar  Of  Mass: 
E-W  Cantar  Of  Mass: 


20.00  ft 
36.36  ft 


Sacond  Floor  —  12.00  ft 


Name 

Weight 

<k> 

NS 

(ft) 

NS ‘Weight 
(kft) 

EW 

(ft) 

EW*Weight 

(kft) 

Wall  Type  1 

37.4 

20.0 

748.8 

0.0 

0.0 

Wall  Type  1 

18.7 

40.0 

748.8 

10.0 

187.2 

Wall  Type  1 

37.4 

20.0 

748.8 

40.0 

1497.6 

Wall  Type  1 

18.7 

10.0 

187.2 

80.0 

1497.6 

Wall  Tvpa  1 

9.4 

0.0 

0.0 

75.0 

702.0 

Floor  Type  1 

148.2 

20.0 

2963.2 

40.0 

5926.4 

Beam  Self  Weight 

6.2 

20.0 

124.0 

40.0 

248.0 

Column  Self  Weight 

1.7 

20.0 

34.6 

40.0 

69.1 

Sum 

277.8 

5555.4 

10127.9 

N-S  Cantar  Of  Mass:  20.00  ft 

E-W  Cantar  Of  Mass:  36.46  ft 
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E.  Establish  slsmsnt  pwnwtin  to  perform  the  lateral  analysis. 

1.  Salad  the  LOADS  AND  DESIGN  tool  palette. 

Z  Salad  malarial:  MASONRY. 

F.  Preliminary  Lateral  Analyala 

1.  Salad  tie  load  corrblnaion:  DEAD  +  SEISMIC. 

Z  Salad  LATERAL  RESISTANCE  tom  lha  Deekm  pull-down  menu. 

3.  Salad  lha  shear  wal  loeaion  NS-2  on  grid  Hna  C.  The  2D  view  of  lha  ver¬ 
tical  raaManoa  plana  wl  appear. 

4.  Salad  Units  options: 

a.  Salad  unite  of  FEET  and  KIPS. 

b.  Verify  load  combination  of  D  +  E. 

c.  Do  not  check  APPLY  LIVE  LOAD  REDUCTION.  PATTERN  OCCU¬ 
PANCY  LIVE  LOAD.  USE  ACTUAL  PROPERTIES.  DUDECK+SELF 
WEIGHT,  or  RE-ANALYZE  ALL  ADJOINING  MEMBERS. 

5.  Salad  CONTfrlUOUS  BEAM  MOOEL  from  the  Fleribie  Diaphragm  dteloo 
window  to  dtetribute  the  seismic  forces  on  the  flexMe  dtaphragm  roof 
plane  using  the  continuous  beam  model.  Select  OK  and  the  Rigid  Horizon¬ 
tal  Diaphragm  Calculations  dWog  window  appears. 

6.  Turn  ON  CONSIDER  PERPENDICULAR  WALL  ELEMENTS  AS 
FLANGES  TO  THE  LATERAL  RESISTANCE  SYSTEM,  turn  OFF  IN¬ 
CLUDE  OPENINGS  IN  SHEAR  WALL  STIFFNESS,  enter  an  appropriate 
Fie  Name  and  aeled  OK.  The  load  calculations  wW  begin. 

»  Note:  The  option  exists  when  floor  or  roof  diaphragms  are  consid¬ 
ered  rigid  to  either  1)  assume  the  perpendicular  wall  elements  are  not 
attached  for  the  computation  of  wall  cross  ssctional  properties,  or  2) 
Include  perpendicular  wall  elements  as  attached  for  the  computation 
of  wall  croas  sectional  properties.  Only  6  times  the  wall  thickness  will 
be  used  for  the  attached  perpendicular  length  in  the  calculations.  This 
permits  treating  walls  as  L,  C.  T,  or  Box  (back  to  back  C's)  shaped. 

»  Note:  Each  lateral  resistance  plana  Is  analyzed  for  a  one  thousand 
kip  lateral  force  to  compare  stiffness  for  seismic  load  distribution  on 
the  rigid  diaphragm  floor  plana. 

»  Note:  A  one  thousand  kip  force  is  used  to  compare  shear  wall 
stiffnesses.  A  one  kip  force  is  u®«d  to  compare  rigid  frame 
stiffnesses.  A  one  kip  force  Is  ue«d  h  compare  trussed  bracing 
stiffnesses. 


7.  Review  the  loads  on  the  shear  wal  by  scrolng  through  the  list  in  the 
View  Loads  dteloo  window.  Soled  OK  when  you  are  finished  viewing  the 
load  dtagrams.  The  Seismic  Lateral  Resistance  Locations  dak>g  window 
wil  appear. 


SEISMIC  FORCES 


Note:  The  two  story  shear  wad  elevation  Illustrates  the  applied  seis¬ 
mic  forces  at  each  level  as  a  concentrated  load.  The  shear  (Fv)  at  each 
level  plus  the  shear  associated  with  any  torsion  (Ft)  Is  tabulated  and 
divided  by  the  length  of  the  shear  wall  to  calculate  the  shear  load  per 
lineal  foot  carried  by  the  wall.  The  heading  Includes  the  percentage  of 
the  total  seismic  force  d  1st  United  to  this  shear  wall  at  the  rigid  floor 
diaphragm  level. 

Note:  The  self  weight  of  the  shear  wall  Is  not  Included  In  the  dead  load 
diagram. 

Note:  This  version  of  CASM  does  not  perform  an  analysis  of  the 
shear  wall. 


1.00  Seis«ic  (kin  --  MS-2  —  F.  41* 


I  l  I 


1  00  Dead  (klf) 


SEISMIC  FORCES 


lwsiblw:  VT^inuous 
- -  24  0 


2  8 7  5  73  5  73  5  73  5  73  S  73  2  87 


1  00  Super iapowwd  D Md  (klf) 


8.  Enter  an  appropriate  Fla  Name  and  select  OK  The  shear  and  ovsrtum- 
ing  moments  dtetributed  to  each  resisting  element  at  each  level  are  caicu- 


.!.  'lIM 


FMvNmmc  ILATSEIS.TXT 


9.  Review  ttw  Rigid  Horizontal  Diaphragm  Calculations  and  the  Seismic  Lat 
era!  Resistance  Locations  calculations. 

909  M  9  VvwWWM  ^9090  90909^9/9^0^^9  990  9^9^09^90^9000909  9909 

a  Select  PRINT  DATA  from  the  Fie  putt-down  menu. 

ESISTANCE 


c.  Select  etther  PRINT  TO  PRINTER  or  PRINT  TO  RLE  and  select  OK. 


d  Review  ffie  cross  sectional  properties  for  each  resoling  element  taken 
about  ttw  north-south  and  seat  west  centroidal  axee. 

Note:  The  stiffness  of  resisting  elements  are  computed  at  each  level. 

Note:  Ttw  cross  sectional  properties  of  resisting  elements  that  might 
occur  repetitively  in  other  examples  are  not  duplicated  In  the  output 


Note:  For  this  example,  there  are  three  resisting  elements  in  the 
north-south  direction  and  two  in  the  east-west  direction. 

e.  Review  the  center  of  rigidtty  calculations  in  ttw  north-south  end  east- 
west  (fractions.  When  you  are  finished  reviewing  the  output,  return  back 
toCASM. 

Note:  The  assumptions  used  In  the  calculation  of  interstory  deflec¬ 
tion  are  Included  in  the  output. 
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flDVv*  I  nv  v^UWOfiS  fOf  lOTvIOnwl  ■nOmBIH  BOO  wvinDUIIOVi  Of  tor- 

rtooni  ihwf  bt>  Included  to  th>  output  wtth  Ww  BWQnHudH  ihown  on 
tin  wall  •tevaUons  previously  viewed. 


Project  i  Seismic  Example  1 

Location  t  Savannah 

Time  i  Fri  Sap  2?,  1991  12:53  PM 


Rigid  Horizontal  Diaphragm  Calculations  ***************** 


Laval  height:  12.0  ft 


Cantroid  -  sum (Moment Area) /sum(Area) 

NS  Cantroid  :  21.96  ft  EW  Cantroid 

Av  :  26.89  aqft 

Monant  of  Inertia 


0.21  ft 


Name 

b 

(ft) 

1 

1 

1  ft 

1 

1 

bhA3/ 

12 

(ftA4) 

Area 

(ftA2) 

d 

(ft) 

AdA2 

(ftA4> 

I+AdA2 

(ftA4) 

NS-1 

0?67 

40.33 

3645 

26.9 

”1.79 

86 

3731 

EM-1 

4.00 

0.67 

0 

2.7 

18.04 

868 

868 

Sum 

4600 

Deflection  : 

Total  Daflection  : 


0.122  in 
0.122  in 


Height 


Level  Height:  12.0  ft 


Centroidal  Axis 


Name 

t 

(ft) 

1 

(ft) 

•  < 

U4J 

NS 

Arm 

(ft) 

NS  Moment 
Area 

<ftA3) 

EM 

Arm 

(ft) 

EN  Moment 
Area 

(ftA3) 

NS-2 

0.67 

40.00 

26.7 

20.00 

533 

0.00 

0 

Sum 

26.7 

533 

0 

Centroid  _  sum (Moment Area) /sum (Area) 

NS  Centroid  :  20.00  ft  Elf  Centroid 

Av  :  26.67  sqft 

Moment  of  Inertia 
bhA3/ 

Name  b  h  12  Area 

(ft)  (ft)  <ftA4)  <ftA2) 


0.00,  ft 


AdA2 

(ftA4> 


I+AdA2 

<ftA4> 


0.67  40.00 


Daflaction  i 

0.126  in 

Haight 

J 

12.0  ft 

Total  Daflaction  < 

0.126  in 

Laval  Haight i  12.0  ft 

Cantroidal  Axis 

NS  NS  HoMnt 
kru  Arm  Ant 

<ftA2)  (ft)  (ftA3) 


EM  Momant 
Area 

(ftA3) 


Cant roid  -  sum (Momant Araa) /sum(Araa) 

NS  Cantroid  t  8.55  ft  EN  Cant roid 

Av  s  13.56  sqft 

Hemant  of  Inartia 
bhA3/ 

Nama  b  h  12  Araa 

(ft)  (ft)  (ft A4)  (ftA2) 


-0.38  ft 


AdA2 

<ftA4) 


I+AdA2 

(ftA4) 


Daflaction  < 

Total  Daflaction  I 


0.292  in 
0.292  in 


Haight 


12.0  ft 


Laval  Haight i  12.0  ft 


— 

__  _ 

Cantroidal  Axis 

NS 

NS  Momant 

EM 

EM  Momant 

Nama 

t 

1 

Araa 

Arm 

Araa 

Arm 

Araa 

(ft) 

(«t) 

(ftA2) 

(ft) 

<ftA3) 

(ft) 

(ftA3) 

EM-1 

0.67 

20.33 

13.6 

0.00 

0 

10.17 

138 

NS— 1 

0.67 

4.00 

2.7 

-2.33 

-6 

0.33 

1 

Cantroid  *  sum (MomantAraa) /sum (Araa) 

NS  Cantroid  s  -0.38  ft  EN  Cantroid 

Av  i  13.56  sqft 

Momant  of  Inartia 
bhA3/ 

Nama  b  h  12  Araa 

(ft)  (ft)  (ftA4)  (ft A2) 


8.55  ft 


AdA2 

<ftA4> 


I+AdA2 

(ftA4) 


Daflaction  t 

Total  Daflaction  > 


0.292  in 
0.292  in 


Haight 
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EM- 2 


Laval  Halghti  12.0  ft 


Cantroidal  Axis 

MS  NS 

Moment 

EM 

EM  Moment 

Name 

t 

1 

Area 

Arm 

Area 

Arm 

Area 

<ft) 

(ft) 

(ftA2) 

(ft) 

( f  t  A3) 

(ft) 

(ftA3) 

EM-2 

0.67 

10.33 

6.9 

0.00 

0 

5.17 

36 

MS-3 

0.67 

4.00 

2.7 

2.33 

6 

10.00 

27 

Sum 

9.6 

6 

62 

Cantroid 

-  sura (Moment Area) /sum (Area) 

MS  Cantroid 

t  0.65 

ft  EM 

Cantroid 

1 

6. 

52  ft 

Av 

I  6.89 

sqft 

Moment 

bhA3/ 

of  Inertia 

Mama 

b 

h 

12 

Area 

d 

AdA2 

I+AdA2 

(ft) 

(ft) 

(ftA4) 

(ftA2) 

(ft) 

<ftA4) 

(ftA4) 

EM-2 

0.67 

10.33 

61 

6.9 

-1.35 

13 

74 

NS— 3 

4.00 

0.67 

0 

2.7 

3.48 

32 

32 

Sum 

106 

Deflection 

:  0.887 

in  Haight 

t 

12 

.0  ft 

Total  Deflection 

:  0.887 

in 

Cantar  of  Rigidity 


Mama  h 

(ft) 

I  Av  Deflection  Rigidity 

(ftA4)  (ft A2)  (in) 

R/ 

sum(R) 

X 

(ft) 

R*x 

NS— 1  12.0 
NS— 2  12.0 
NS— 3  12.0 

4600  27  0.122  8.196 

3556  27  0.126  7.937 

683  14  0.292  3.429 

41.90% 

40.57% 

17.53% 

0.2 

40.0 

79.6 

1.726 

317.460 

273.004 

Sura 

19.562 

592.190 

Cantroid  from  lower  left  -  sum (R*x) /sum(R)  t 
Cantar  of  mass  from  lowar  left  : 
Eccentricity  (a)  : 
Maximum  dimension  : 
a  min  -  0.05*max.  dimension  : 
Eccantrieity  (a)  used  for  torsional  analysis  : 

30.27  ft 
36.46  ft 
6.19  ft 
80.00  ft 
4.00  ft 
6.19  ft 

Mama  h 

(ft) 

I  Av  Deflection  Rigidity 

<ftA4>  (ftA2)  (in) 

R/ 

sum(R) 

X 

(ft) 

R*x 

EM-1  12.0 
EM-2  12.0 

683  14  0.292  3.429 

106  7  0.887  1.127 

75.26% 

24.74% 

39.6 

0.7 

135.845 

0.734 

Sum 

4.556 

136.579 

Cantroid  from  lowar  laft  •  sum(R*x)/sum(R) 
Cantar  of  mass  from  lowar  laft 
Eccantrieity  (a) 

Maximum  dimansion 
a  min  -  0.05*max.  dimansion 

Eccantrieity  (a)  used  for  torsional  analysis 


29.98  ft 
20.00  ft 
9.98  ft 
40.00  ft 
2.00  ft 
9.98  ft 


Assumptions  used: 

Em  -  144,000  ksf 

Ev  -  0.4*Em  -  57,600  ksf 

All  wall  thicknesses  are  equal. 

Deflections  calculated  by  applying  a  1,000  kip  load. 

Interstory  shear  wall  deflection  is  calculated  based  on  cantilever 
action.  Deflection  at  a  level  is  obtained  by  summing  each  story's 


cantilever  deflection  from  qrada. 
Deflection  -  P*  <hA.' )/ (3*En*I) +U.2*P*h>  /  <A*Ev) 
h  -  floor  to  floor  height 


Nans 

h 

Rigidity 

dx 

R*dx 

R*dx*dx 

R*dx/ 

<ft> 

<«t> 

sum(R*dx*dx) 

MS-1 

12.0 

8.196 

30.1 

246.400 

7407.324 

0.01385 

MS-2 

12.0 

7.937 

9.7 

77.200 

750.947 

0.00434 

MS-3 

12.0 

3.429 

49.3 

169.199 

8348.919 

0.00951 

EW-1 

12.0 

3.429 

9.6 

33.060 

318.737 

0.00186 

EM-2 

12.0 

1.127 

29.3 

33.060 

969.446 

0.00186 

Sun 

17795.373 

Shaar  distribution  s  Fv  -  V*R/sum(R) 

Torsional  n>oa>ant  :  Ht  ■  V*a 

Torsional  component  :  Ft  _  Mt*R*dx/sum (R*dx*dx) 

Total  shaar  to  eleawnt:  Ftotal  •  Fv  +  Ft 


Frojact  :  Saisadc  Example  1 

Location  t  Savannah 

Saisadc  Codas  TM  5-809-10  1991 

Tima  t  Wad  Oct  09,  1991  4s 02  FM 

******************  Saisadc  Lateral  Rasistanca  Locations  ******************* 


NS— 1  — 

F,  42% 

Floor  to 

sun(F) 

Laval 

h  Floor  h 

F 

V 

OTM 

sun (OTM) 

(ft)  (ft) 

(k) 

(k) 

(kft) 

(kft) 

3 

24.0 

14.0 

12.0 

14.0 

168 

2 

12.0 

14.4 

168 

12.0 

28.4 

341 

1 

0.0 

509 

Sun 

28.4 

509 

NS— 2  — 

F,  41% 

Floor  to 

sun(F) 

Laval 

h  Floor  h 

F 

V 

OTM 

sum (OTM) 

(ft)  (ft) 

(k) 

(k) 

(kft) 

(kft) 

3 

24.0 

14.0 

12.0 

14.0 

168 

2 

12.0 

14.4 

168 

12.0 

28.4 

341 

1 

0.0 

509 

Sun 

28.4 

509 

NS— 3  -- 

F,  18% 

Floor  to 

sun(F) 

Laval 

h 

Floor  h 

F 

V 

OTM 

sum  (OTM) 

(ft) 

(ft) 

(k) 

(k) 

(kft) 

(kft) 

3 

24.0 

12.0 

14.0 

14.0 

168 

2 

12.0 

12.0 

14.4 

28.4 

341 

168 

1 

0.0 

509 

Sun  28.4 


G.  Save  the  model  at:  SEISMIC1.BLD, 


509 


UANTITY  TAKEOFFS 


_ 2 

This  chapter  is  intended  to  describe  the  procedures  incorporated  in  CASM  to 
accumulate  quantities  appropriate  for  preliminary  cost  estimating.  Information 
stored  from  the  geometric  model  end  from  the  selection  of  members  utilizing  the 
CASM  Spreadsheets  is  used  for  automatic  generation  of  material  quantities.  When 
spreadsheets  do  not  exist  to  design  a  particular  type  of  element,  the  user  must 
manually  enter  the  necessary  information.  Three  levels  of  quantity  take-offs  might 
be  considered  useful  by  the  engineer  during  his  preliminary  comparison  of  structural 
systems:  (1 )  one  typical  interior  bay,  (2)  one  typical  level,  or  (3)  the  entire  building's 
structural  system.  The  choice  is  Nnked  to  foe  number  of  (Afferent  members  the  user 
cares  to  design,  as  welt  as  time  and  storage  considerations. 

TYPICAL  INTERIOR  BAY  -  SYSTEM  COMPARISON 

Example  1: _ 

Given:  A  five  story,  4  bay  by  8  bay  bank  and  office  bulking  located  in  Champaign, 
Illinois  with  dbnensions  as  illustrated  below.  Occupancy  Hve  load  shall  be 
50  psf. 


The  following  three  floor  framing  schemes  will  be  considered  for  this 
comparison: _ 

A.  Steel  Bar  Joists  2’  o.c. 

Dead  Loads:  3”  NLWT  Concrete 

19/32*  Metal  Form  Deck 
Suspend  AccousticaJ  Tile  Ceiling 
Mechanical  -  3  psf. 

Electrical  -  2  psf. 

Partitions  - 10  psf. 

Carpet  and  Pad 


QUANTITY  TAKEOFFS  TYPICAL  INTERIOR  BAY  -  SYSTEM  COMPARISON 


B.  Steel  Non* Composite  Beams  at  8’  o.c. 

Dead  Loads:  2-1/2*  NLWT  Concrete 

2*  Composite  Deck  -  20  ga. 
Suspend  Acooustical  TNe  Ceiling 
Mechanical  -  3  psf. 

Electrical  -  2  psf. 

Partitions  - 10  psf. 

Carpet  and  Pad 


C.  Steel  Composite  Beams/Slab  at  8’  o.c. 

Dead  Loads:  2-1/2*  NLWT  Concrete 

2*  Composite  Deck  -  20  ga. 
Suspend  Accoustical  Tile  Ceiling 
Mechanical  -  3  psf. 

Electrical  -  2  psf. 

Partitions  - 10  psf. 

Carpet  and  Pad 
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TYPICAL  INTERIOR  BAY  -  SYSTEM  COMPARISON 


QUANTITY  TAKEOFFS 


Required:  Determine  the  material  quantities  for  a  typical  interior  bay’s  floor  framing 
for  the  three  given  schemes. 

Solution: 


Establish  Criteria 

1.  Enter  the  following  Project  criteria. 


Project: 


Project  Name 

Ctty/lnstaHatkxi 

State 


BANK -SCHEME  A 

CHAMPAIGN 

IL 


B.  Draw  Volumetric  Model  and  Structure 

»  Note:  It  is  only  necessary  to  extract  a  2  bay  by  2  bay  by  1  story  high 
model  from  the  building  to  design  a  typical  Interior  bay. 

1.  Draw  a  CUBE  with  the  dimensions  of  48’  by  48’  by  13’  high. 

2.  DEFINE  GRID  as  24*  by  24’. 

3.  Select  a  HORIZONTAL  STRUCTURAL  PLANE. 
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QUANTITY  TAKEOFFS 


TYPICAL  INTERIOR  BAY  -  SYSTEM  COMPARISON 


4.  Draw  the  NARROWLY  SPACED  Linear  joist  elements  2  o.c.  as  shown 
above. 

5.  Draw  the  ONE-WAY  Surface  elements  as  shown  above. 

6.  Draw  the  two  WIDELY  SPACED  Linear  elements,  one  a  beam,  the  other 
a  girder,  as  shown  above. 

»  Note:  The  rolled  steel  beam  and  girder  quantities  for  one  bay  Include 
only  one  beam  and  only  one  girder. 

C.  Develop  Independent  Load  Cases 

1.  Create  and  assign  the  OCCUPANCY  LIVE  LOAD  of  50  pst  to  the  entire 
floor  plane. 

2.  Create  and  assign  the  FLOOR  DEAD  LOAD  to  the  entire  floor  plane. 

Deck  :  3’  Metal  Form  Deck  +  NLWT  Concrete 

Ceiling  :  Suspend  Accoustical  Tile  Ceiling 

Mechanical  :  3  psf. 

Electrical  :  2  psf. 

Partitions  :  101-200  pit- 10  psf. 

Finish  :  Carpet  and  Pad 

»  Note:  The  Joist  self  weight  will  be  smeared  into  the  area  load  during 
the  Joist  design. 

3.  Save  the  model  as  QUANT  1  BLD  for  use  in  schemes  B  and  C. 

D.  Establish  element  parameters  to  design  a  typical  open-web  steel  Joist. 

1.  Setect  STEEL  from  the  Material  pull-down  menu. 

2.  Select  OPEN-WEB  JOISTS  -  K  from  the  Surf/Une  pull-down  menu. 

3.  Select  any  handle  in  the  comer  bay  A1-B2. 

4.  Review  the  Linear  Elements  and  the  Element  Attributes  dialog  windows. 

E.  Preliminary  analysis  of  a  typical  open-web  steel  Joist. 

1.  Select  the  Load  Combination:  DEAD  +  LIVE. 

2.  Select  PRELIMINARY  from  Design  pull-down  menu. 

3.  Select  Units  options: 

a.  Select  units  of  FEET  and  POUNDS. 

b.  Verify  load  combination  of  D  +  L. 

c.  Do  not  check  APPLY  LIVE  LOAD  REDUCTION.  PATTERN  OCCU¬ 
PANCY  LIVE  LOAD.  USE  ACTUAL  PROPERTIES.  PUPECK  +  SELF 
WEIGHT,  or  RE-ANALYZE  ALL  ADJOINING  MEMBERS. 

4.  Select  the  connectivity  as  a  HINGE  and  a  ROLLER. 

5.  Enter  an  Estimated  Self  Weight  of  TO  psf  and  turn  ON  UPDATE  AREA 
STRUCTURE  LOADS. 

6.  Enter  an  appropriate  Analysis  File  Name.  Preliminary  analysis  begins. 

7.  View  the  shear,  moment,  deflection,  loads  and  reactions  cfiagrams. 
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F.  Preliminary  design  of  a  typical  open-web  steel  joist. 

1.  Salect  EXECUTE  EXCEL  in  the  Excel  Data  dWog  window.  The  CASM 
program  will  become  an  loon  and  Excel  wM  be  executed  loading  tee  open- 
web  steel  joist  design  spreadsheet 

2.  Review  the  open-web  steel  joist  design  options  listed. 

3.  Select  the  16K2  since  it  is  the  lightest  possible  joist  and  send  the  member 
size  to  CASM. 

»  Note:  The  actual  weight  (5.5  plf)  of  the  bar  joist  will  be  used  In  the 
quantity  take-off  calculations.  The  estimated  joist  weight  (7.0  pH)  will 
still  be  used  for  the  applied  load  to  the  beams,  girders  and  columns. 
H  Is  possible  to  revise  the  joist  weight  in  the  floor  dead  load  based  on 
the  engineer’s  judgement.  H  will  not  be  done  in  this  example  since  the 
weights  are  reasonably  close. 

4.  Return  to  CASM.  The  selected  joistsize  wiH  be  dteplayed  on  the  floor 
plane. 

G.  Analyze  and  design  the  beam  parallel  to  the  joists  on  grid  line  B. 

»  Note:  Follow  similar  procedure  as  used  for  the  joist  design. 

1.  Analyze  a  Widely  Spaced  Steel  Rolled  Section  with  an  estimated  self 
weight  of  22.0  pH.  Do  NOT  update  the  area  structure  loads.  Assume  a 
Hinge  and  a  Roller  for  connectivity. 

2.  Design  the  beam  in  Excel  and  select  a  W 12  x  14.  sending  the  member 
size  to  CASM. 

3.  Return  to  CASM.  The  selected  beam  size  wM  be  displayed  on  tee  floor 
plane. 

H.  Analyze  and  design  the  girder  perpendicular  to  the  joists  on  grid  line  2. 

»  Note:  Follow  similar  procedure  as  used  for  the  beam  design. 

1.  Analyze  a  Widely  Spaced  Steel  Rolled  Section  with  an  estimated  seH 
weight  of  50.0  pH.  Assume  a  Hinge  and  a  RoHer  for  connectivity. 

2.  Design  the  girder  in  Excel  and  select  a  W21  x50.  sending  the  member 
size  to  CASM. 

3.  Return  to  CASM.  The  selected  girder  size  will  be  displayed  on  tee  floor 
plane. 

I.  Analyze  and  design  the  metal  form  deck. 

1 .  Change  the  Load  Combination  to  D  (Dead  Load  1 .0). 

2.  Select  Form  Deck  from  the  Surface/Linear  menu. 

3.  Select  Preflminary  from  the  Design  pull-down  menu. 

4.  Select  units  as  feet  and  pounds. 

5.  Do  not  include  superimposed  dead  load. 

6.  Select  EXECUTE  EXCEL. 


1 1  r  ~  T-  1  I 
|rr—  trr-sll 

■ 
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7.  Select  N.WT  concrete  (145  pel)  and  3  inch  slab  depth  from  the  Member 
menu. 

8.  Select  formdeck  size  from  spreadsheet  as  9/1 6"-26GA. 

9.  Check  box  to  send  member  size  to  CASM. 

10.  Select  Return  to  CASM  from  the  File  puN-down  menu. 

J.  Perform  quantity  take-off  for  the  typical  Interior  floor  bay. 

1.  Select  QUANTITY  TAKE-OFF  from  the  Deskm  Dull-down  menu.  The 
Quantity  Take-off  rflalog  window  wi  appear. 


2.  Turn  ON  OVERRIDE  CALCULATED  SQUARE  FOOTAGE  OF  TOTAL 
FLOOR  AND  ROOF  PLANES. 

»  Note:  The  CASM  default  calculates  the  total  square  footage  based  on 
the  size  of  the  model  created.  It  is  necessary  to  override  this  proce¬ 
dure  when  a  single  bay  quantity  take-off  is  required.  The  quantites  per 
square  foot  will  then  be  correctly  calculated  for  one  bay. 

3.  Enter  the  Single  Bay  Dimensions  of  24,0  feet  bv  24.0  feet. 

4.  Turn  ON  CURRENT  STRUCTURAL  PLANE. 

5.  Enter  an  appropriate  File  Name. 

6.  Select  OK  to  perform  the  quantity  take-off.  Notepad  will  automatically  be 
executed  loading  quantity  take-off  output  file. 
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7.  Review  the  quantity  take-off. 

»  Note:  Structural  elements  drawn  but  not  designed 
output  without  descriptions  or  weights. 


QUANTITY  TAKEOFFS 


appeer  on  the 


Project  i  Bank  -  Scheme  A 

Location  :  Champaign 

Time  :  MonSep  30,  1991  10:47  AM 

****************************  Quantity  Take-off  **************************** 


Roof  - 


Plan  Area:  24.0  ft  x  24.0  ft:  576.0  sqft 


Floor  - 


Plan  Area:  24.0  ft  x  24.0  ft: 
STEEL:  Narrowly  Spaced  Elements 


576.0  sqft 


Description 


16K2 


Sum 

Total  Weight 

Weight  Per  Square  Foot  : 
STEEL:  Widely  Spaced  Elements 


Description 


Length 


Weight/  Total 

(eight  Element  No.  Weight 
(plf)  (lbs)  (lbs) 


0 . 7  tons 
2.5  psf 


Length  Weight 
(ft)  (plf) 


Weight/  _ 

Weight  Element  No.  Weight 
(plf)  (lbs)  (lbs) 


w 

21 

x  50 

24.0 

50.0 

1200.0 

w 

12 

x  14 

24.0 

14.0 

336.0 

Total  Weight  : 

Weight  Per  Square  Foot  : 

STEEL:  Surface  Elements 


Description 


9/16-26  GA  FRM  DK  +  4"  NLK 
Sum 

Concrete  Cubic  Yards  : 
Total  Weight 


0.8  tons 
2.7  psf 


Total 

Depth  Area  Weight 
(in)  (sqft)  (psf) 


Cone  Cone  Total  Weight 
Weight  Weight  Cone 

(pcf)  (psf)  (lbs)  (lbs) 


145.0  32.0  518  18432 

0.0  0.0  0  0 


518  18432 


4.7 

0 . 3  tons 


K.  Save  the  model  as:  QUANT1  A.BLO. 
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A.  Establish  Criteria 

1 .  OPEN  the  file  QUANT1  .BLD. 

2.  Change  the  Protect  Name  to  BANK  -  SCHEME  B. 

B.  Draw  Structure 

1.  Select  a  HORIZONTAL  STRUCTURAL  PLANE. 


2.  Delete  the  NARROWLY  SPACED  Linear  joist  elements. 

3.  Draw  the  two  third  point  WIDELY  SPACED  Linear  elements  as  shown 
above. 

C.  Develop  Independent  Load  Cases 

1.  Modify  the  following  FLOOR  DEAD  LOAD  components. 

Deck:  2’  Metal  Deck  +  2-1/2*  NLWT  Concrete 

Structure.  Steel  Beams  -  0.0  pit 

»  Note:  The  beam  self  weight  will  be  smeared  into  the  area  load  during 
the  beam  design. 

2.  Select  SAVE  in  the  Floor  (DL)  dialog  window  to  update  the  floor  area 
dead  load. 

3.  Save  the  model  as  QU ANTI. BLD. 

D.  Establish  element  parameters  to  design  a  typical  third  point  steel  beam. 

1 .  Select  STEEL  from  the  Material  pull-down  menu. 

2.  Select  ROLLED  SECTIONS  from  the  Surl/Une  pull-down  menu. 

3.  Select  either  handto  in  the  oomer  bay  A1-B2. 

4.  Review  the  Unear  Elements  and  the  Element  Attributes  dalog  windows. 

E.  Preliminary  analysis  of  a  typical  third  point  steel  beam. 

1.  Select  the  Load  Combination:  DEAD  +  LIVE. 

2.  Select  PRELIMINARY  from  Design  pull-down  menu. 
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3.  Select  Unite  options: 

a  Seiect  unite  oi  FEET  and  KIPS. 

b.  Verify  toed  combination  of  D  +  L 

c.  Do  not  check  APPLY  LIVE  LOAD  REDUCTION.  PATTERN  OCCU¬ 
PANCY  LIVE  LOAD.  USE  ACTUAL  PROPERTIES.  DL-DECK  +  SELF 
WEIGHT,  or  RE-ANALYZE  ALL  ADJOINING  MEMBERS. 

4.  Select  Ihe  connectivity  as  a  HINGE  and  a  ROLLER. 

5.  Enter  an  Estimated  SeH  Weight  of  30.0  oaf  and  turn  ON  UPDATE  AREA 
STRUCTURE  LOADS. 

6.  Enter  an  appropriate  Analysis  FHe  Name.  Preliminary  analysis  begins. 

7.  View  the  shear,  moment,  deflection,  loads  and  reactions  dagrams. 

F.  Preliminary  design  of  a  typical  third  point  steel  beam. 

1.  Select  EXECUTE  EXCEL  In  the  Excel  Data  dtotoo  window.  The  CASM 
program  wfll  become  an  icon  and  Excel  wi  be  executed  loading  the  steel 
beam  design  spreadsheet. 

2.  Review  the  steel  beam  design  options  fisted. 

3.  Select  the  W 16  x  26  since  H  is  the  flghtest  possible  beam  and  also  the 
doepost  26  pH  beam  choice  and  send  the  member  size  to  CASM. 

»  Note:  The  actual  weight  (26.0  pH)  of  the  beam  will  be  used  In  the 
quantity  take-off  calculations.  The  estimated  beam  weight  (30.0  pH) 
win  still  be  used  for  the  applied  load  to  the  beams,  girdsrs  and 
columns.  H  Is  possible  to  revise  the  beam  weight  in  the  floor  dead 
load  baaed  on  the  engineer’s  Judgement,  tt  will  not  be  done  In  this 
example  since  the  weights  are  reasonably  close. 

4.  Return  to  CASM.  The  selected  beam  size  wM  be  dbplayed  on  both  of  the 
third  point  beams. 

»  Note:  Since  neither  third  point  beam  was  designed,  the  selected  size 
was  copied  to  both  beams.  H  both  beams  were  already  designed,  only 
the  selected  beam’s  size  would  be  updated.  Use  the  Copy  Design 
command  to  update  the  other  beam’s  size. 

G.  Analyze  and  design  the  beam  parallel  to  the  third  point  beams  on  grid  line 


»  Note:  Since  this  beam  carries  the  same  loads  ss  the  third  point 
beams,  the  design  size  and  properties  only  need  to  be  copied  from  a 
third  point  beam. 

1.  Select  COPY  DESIGN  from  f>e  Edft  pufl-down  menu.  Handtes  wfll  appear 
on  SI  structure  designed. 

2.  Select  one  of  tee  third  point  beam  handtes. 

3.  Select  tee  beam  on  grid  line  B.  The  beam  size  wM  be  dteplayed  next  to 
the  beam. 
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4.  Double  dick  the  right  mouse  key  to  end  copying  the  beam  design  size 
and  properties. 

H.  Analyze  and  design  the  girder  perpendicular  to  the  third  point  beams  on 

grid  line  2. 

»  Note:  Follow  similar  procedure  as  used  for  the  third  point  beam 
design. 

1.  Analyze  a  \Mdsty  Spaced  Stesl  Rolled  Section  with  an  estimated  seif 
weight  of  50.0  plf.  Do  NOT  update  the  area  structure  loads.  Assume  a 
l-flnge  and  a  Roler  for  connectivity. 

2.  Design  the  girder  in  Excel  and  select  a  W21  x  50.  sending  the  member 
size  to  CASM. 

3.  Return  to  CASM.  The  selected  girder  size  wM  be  displayed  on  the  floor 
plane. 

I.  Analyze  and  design  the  composite  metal  deck  +  concrete. 

»  Note:  The  spreadsheet  for  the  design  of  composite  metal  deck  + 
concrete  Is  currently  under  development,  therefore  the  deck  size  and 
properties  must  be  manually  Inserted  by  the  engineer. 

1.  Select  MODIFY  DESIGN  from  the  Edt  pull-down  menu.  Handtes  wM  ap¬ 
pear  on  al  structural  elements  drawn. 

2.  Select  the  one-way  surface  handle.  The  Design  daiog  window  will  appear. 

3.  Select  the  Material  as  STEEL. 

4.  Enter  the  Description  as  2"  -  20  GA  +  2-1/2"  CONC. 

5.  Enter  the  Weight  of  the  composite  metal  deck  as  2.0  psf. 

6.  Enter  the  pounds  per  cubic  foot  Concrete  Weight  as  145.0  pcf. 

7.  Enter  the  pounds  per  square  foot  Concrete  Weight  as  40.0  psf. 

8.  Enter  the  Depth  as  4.5  inches. 

9.  Select  OK  when  finished.  The  selected  surface  description  wiH  be  cfe- 
ptayed  on  the  floor  plane. 

J.  Perform  quantity  take-off  for  the  typical  Interior  floor  bay. 

1.  Select  QUANTITY  TAKE-OFF  from  the  Design  puW-down  menu.  The 
Quantity  Take-off  dalog  window  wM  appear. 

2.  Turn  ON  OVERRIDE  CALCULATED  SQUARE  FOOTAGE  OF  TOTAL 


FLOOR  AND  ROOF  PLANES. 


3.  Enter  the  Single  Bay  Dimensions  of  24.0  feet  by  24.0  feet. 

4.  Turn  ON  CURRENT  STRUCTURAL  PLANE. 


5.  Enter  an  appropriate  File  Name. 

6.  Select  OK  to  perform  the  quantity  take-off.  Notepad  will  automatically  be 
executed  loading  quantity  take-off  output  file. 
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7.  Raviaw  lha  quantity  take-off. 

Sch*mBS*mob  Output: 

Project  i  Bank  -  Schama  B 

Location  :  Champaign 

Tima  :  Mon  Sap  30,  1991  10 >4$  AM 

****************************  Quantity  Taka-off  **************************** 

Roof  -  2 

Plan  Areal  24.0  ft  x  24.0  ft:  576.0  sqft 


Floor  -  1 

Plan  Area:  24.0  ft  x  24.0  ft:  576.0  sqft 
STEEL:  Widely  Spaced  Elements 


Description 

Length 

(ft) 

Weight 

(plf) 

Weight/ 

Element 

(lbs) 

Ho. 

Total 

Weight 

(lbs) 

W  21  x  50 

24.0 

50.0 

1200.0 

1 

1200 

W  16  x  26 

24.0 

624.0 

3 

1872 

24.0 

0.0 

0.0 

4 

0 

Sum 

3072 

Total  Weight  :  1.5  tons 

Weight  Per  Square  Foot  :  5.3  psf 

STEEL:  Surface  Elements 


Total  Cone  Cone  Total  Weight 

Description  Depth  Area  Weight  Weight  Weight  Cone 

__  __ (ln)^  <»qft)_  (psf)  (pen  Jpsf).  _libsL  <lb8> 

.•  -  20ga  +  2-1/2“  Cone.  4.5  576  2.0  145.0  40.0  1152  23040 

0.0  1152  0.0  0.0  0.0  0  0 


Sum 


1152  23040 


Concrete  Cubic  Yards  :  5.9 

Total  Weight  :  0.6  tons 


K.  Sav«  the  model  as  QUANT1  B.BLD 
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A.  Establish  Criteria 

1.  OPEN  the  file  QUANT1.BLD. 

2.  Change  the  Protect  Name  to  BANK  -  SCHEME  C. 

B.  Draw  Structure 

1.  The  structure  is  already  drawn  correctly  from  Scheme  B. 

G  0  0 


loco-  -  1  I 

C.  Develop  Independent  Load  Cases 

1.  The  floor  dead  loads  are  already  applied  correctly  from  Scheme  B. 

D.  Establish  element  parameters  to  design  a  typical  composite  third  point 
steel  beam. 

1 .  Select  STEEL  from  the  Material  pull-down  menu. 

2.  Select  COMPOSITE  BEAM/SLAB  from  the  Surt/Line  pull-dow  ^enu. 

3.  Select  eilher  handle  in  the  comer  bay  A1-B2. 

4.  Review  the  Linear  Elements  and  the  Element  Attributes  dialog  windows. 

E.  Preliminary  analysis  of  a  typical  composite  third  point  steel  beam. 

1.  Select  ihe  Load  Combination:  DEAD  +  LIVE. 

2.  Select  PRELIMINARY  from  Design  pull-down  menu. 

3.  Select  Units  options: 

a.  Select  units  of  FEET  and  KIPS. 

b.  Verify  load  combination  of  D  +  L. 

c.  Turn  ON  DL-DECK  +  SELF  WEIGHT.  Turn  OFF  APPLY  LIVE  LOAD 
REDUCTION.  PATTERN  OCCUPANCY  LIVE  LOAD.  USE  ACTUAL 
PROPERTIES,  and  RE-ANALYZE  ALL  ADJOINING  MEMBERS. 

4.  Select  the  connectivity  as  a  HINGE  and  a  ROLLER. 
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5.  Enter  an  Estimated  Saif  Weight  of  26.0  osf  and  turn  ON  UPDATE  AREA 
STRUCTURE  LOADS  and  lum  ON  ADD  SELF  VtelQHT. 

6.  Enter  an  appropriate  Analysis  Fie  Name.  Preliminary  analysis  begins. 

7.  View  tfte  shear,  moment,  detection,  loads  and  reactions  dtagrams. 

F.  Preliminary  design  of  a  typical  third  point  steal  beam. 

1.  Sated  EXECUTE  EXCEL  in  Ihe  Excel  Data  dteloo  window.  The  CASM 
program  wW  become  an  icon  and  Excel  wM  be  executed  loading  the  steel 
beam  design  spreadsheet 

2.  Review  the  steel  composite  beam  design  options  listed. 

3.  Select  BEAM  CONFIGURATION  from  the  Member  pull-down  menu  and 
select  the  Member  Type  as  a  BEAM. 

4.  Seled  the  W_12_x19  since  it  is  the  lightest  possfole  beam  and  send  the 
member  size  to  CASM. 

»  Note:  The  actual  weight  (19.0  pit)  of  the  beam  will  be  used  In  the 
quantity  take-off  calculations.  The  estimated  beam  weight  (26.0  plf) 
will  still  be  used  for  the  applied  load  to  the  beams,  girders  and 
columns.  It  is  possible  to  revise  the  beam  weight  In  the  floor  dead 
load  based  on  the  engineer’s  Judgement.  It  will  not  be  done  in  this 
example  since  the  weights  are  reasonably  close. 

5.  Return  to  CASM.  The  selected  beam  size  and  number  of  shear  studs  will 
be  dtepiay ed  on  both  of  the  third  point  beams. 

Q.  Analyze  and  design  the  composite  beam  parallel  to  the  third  point  beams 

on  grid  line  B. 

»  Note:  Since  this  beam  carries  the  same  loads  as  the  third  point 
beams,  the  design  size  and  properties  only  need  to  be  copied  from  a 
third  point  beam. 

1.  Select  COPY  DESIGN  Irom  the  EdR  putt-down  menu.  H axles  will  appear 
on  al  structure  designed. 

2.  Select  one  of  the  third  point  beam  handtes. 

3.  Select  the  beam  on  grid  line  B.  The  beam  size  wM  be  cRspiayed  next  to 
the  beam. 

4.  Double  dick  the  right  mouse  key  to  end  copying  the  beam  design  size 
and  properties. 

H.  Analyze  and  design  the  girder  perpendicular  to  the  third  point  beams  on 

grid  line  2. 

»  Note:  Follow  similar  procedure  as  used  for  the  third  point  beam 
design. 

1.  Analyze  a  Wdety  Spaced  Composite  Beam/Slab  with  an  estimated  self 
weight  of  40.0  plf.  Do  NOT  update  the  area  structure  loads.  Assume  a 
Hinge  and  a  Roler  for  connectivity. 

2.  Design  the  girder  in  Excel. 
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a.  Select  BEAM  CONFIGURATION  from  the  Member  putt-down  menu  and 
select  the  Member  Type  as  GIRDER. 

b.  Select  a  W 16  x40.  sencBno  the  member  size  to  CASM. 

3.  Return  to  CASM.  The  selected  girder  size  along  with  the  number  of  shear 
studs  wM  be  displayed  on  the  floor  plane. 

I.  Analyze  and  design  the  composite  metal  deck  +  concrete. 

»  Note:  The  spreadsheet  for  the  design  of  composite  metal  deck  + 
concrete  is  currently  under  development,  therefore  the  deck  size  and 
properties  must  be  manually  inserted  by  the  engineer. 

1 .  Select  MODIFY  DESIGN  from  the  E<ft  pull-down  menu.  Handtes  will  ap¬ 
pear  on  all  structural  elements  drawn. 

2.  Select  the  one-way  surface  handle.  The  Design  dialog  window  will  appear. 

3.  Select  the  Material  as  STEEL. 

4.  Enter  the  Description  as  2"  -  20  GA  +  2-1/2"  CONC. 

5.  Enter  the  Weight  of  the  composite  metal  deck  as  Z0  psf. 

6.  Enter  the  pounds  per  cubic  foot  Concrete  Weight  as  145.0  pcf. 

7.  Enter  the  pounds  per  square  foot  Concrete  Weight  as  40.0  psf. 

8.  Enter  the  Depth  as  4.5  inches. 

9.  Select  OK  when  finished.  The  selected  surface  description  will  be  dis¬ 
played  on  the  floor  plane. 

J.  Perform  quantity  take-off  for  the  typical  interior  floor  bay. 

1 .  Select  QUANTITY  TAKE-OFF  from  the  Design  pull-down  menu.  The 
Quantity  Take-off  cflalog  window  will  appear. 

2.  Turn  ON  OVERRIDE  CALCULATED  SQUARE  FOOTAGE  OF  TOTAL 
FLOOR  AND  ROOF  PLANES. 

3.  Enter  the  Single  Bay  Dimensions  of  24,0  feet  by  24.0  feet. 

4.  Turn  ON  CURRENT  STRUCTURAL  PLANE. 

5.  Enter  an  appropriate  File  Name. 

6.  Select  OK  to  perform  the  quantity  take-off.  Notepad  will  automatically  be 
executed  loading  quantity  take-off  output  file. 

7.  Review  the  quantity  take-off. 
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QUANTITY  TAKEOFFS 


Project  :  Bank  -  Schama  C 
Location  >  Champaign 

Tima  >  Hon  Sap  30,  1991  12:56  PM 

****************************  Quantity  Taka-off  **************************** 


Roof  -  2 


Plan  Araai  24.0  ft  x  24.0  ft:  576.0  sqft 


Floor  -  1 


Plan  Araa:  24.0  ft  x  24.0  ft:  576.0  aqft 


STEEL:  Hidaly  Spacad  Elamants 


Daacrlption 

Langth 

(ft) 

Haight 

(plf) 

Haight/ 

Elamant 

(lbs) 

No. 

Total 

Haight 

(lbs) 

H  16  x  40  (58) 

H  12  x  19  (20) 

24.0 

24.0 

24.0 

40.0 

19.0 

0.0 

960.0 

456.0 

0.0 

1 

3 

4 

960 

1368 

0 

Sum 

2328 

Total  Haight  : 
Haight  Par  Squara  Foot  : 
Number  of  Shaar  Studs  : 

1.2 

4.0 

118 

tons 

psf 

STEEL:  Surfaca  Elamants 

Daacrlption 

Total 

Dapth 

(In) 

Araa 

(aqft) 

Cone  Cone 

Haight  Haight  Haight 
(psf)  (pcf)  (psf) 

Total  Haight 
Cone 
(lbs)  (lbs) 

2-  -  20  ga  +  2-1/2"  Cone. 

4.5 

0.0 

576 

1152 

2.0 

0.0 

145.0 

0.0 

40.0 

0.0 

1152 

0 

23040 

0 

Sum 

1152 

23040 

Concrata  Cubic  Yards  :  5.9 

Total  Haight  :  0.6  tons 


K.  Save  the  model  as  QUANT1C.BLD. 
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Cardie,  4-22, 4-28 
CeNng  dead  load 
example,  3-99 
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Column,  3-74 
Column  Connectivity,  4-51 
Column  Design,  4-73 
Components  &  Clacking,  3-64 
Compute  Percentage  of  Openings,  3-46 
Connectivity,  4-18 
Continuous  Beam,  4-47 
Criteria 

Printing.  2-7 -2-12 
Saving  Data,  2-7 
Criteria  Menu,  2-1 
Project,  2-1  -  2-2 
Regional,  2-3 
Site,  2-4  -2-6 
Cube,  3-5 
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Drag  Edge,  3-6, 3-43, 3-81 
Draw  Model,  3-42 
Draw  Structure,  4-8 
Duplicate,  3-53,  3-75,  3-87 

E 

Excel,  4-21 ,4-32, 4-38 

Preliminary  Design,  4-27 
Scratchpad,  4-23, 4-29 
Select  Member,  4-22 
SENDXL,  4-24 


F 

Floor  dead  load 

example,  3-91,3-94 
Floor  Framing  Design 

Bar  Joists  &  Steel  Beam,  4-7 
Concrete  Slab  &  Beams,  4-48 
Noncomposite  Beams,  4-41 
Floor  Plane,  4-8 
Floor/Roof 

Rolled  Sections,  4-25, 4-30 
Form  Deck,  4-33 
Framed  Continuity,  4-51 

G 

Girt,  3-82 
Ground  Plane 
Define,  3-4 
Guidelines,  4-15 


Dead  load 
Assign,  4-12 
ceWng  example,  3-99 
floor  example,  3-91, 3-94 
roof  example,  3-96  -  3-97 
waX  example,  3-101 
Deine  Grid,  3-61,4-8 
Deflne  Ground  Plane,  3-4 
Define  Units,  3-3, 3-8 
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Hkie  Shape,  3-80 
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Horizontal  Plane,  3-71 , 4-8 
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Initial  Shape  Size,  3-5 
Insert  Shape,  3-5 
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L  Q 


Lateral  Resistance 

Braced  Frame  Flexible  Diaphragm,  4*85 
Braced  Frame  Rigid  Diaphragm,  4-99 
Shear  Walls  Rigid  Diaphragms,  4-109 
Unbraced  Frame  Flexible  Diaphragm,  4-94 
Linear  Elements,  4-10 
Live  Load 

Assign,  4-14 

Live  Load  Reduction,  4-50 
Load  Combinations,  4-16 
Loads 

Show,  3-10 
Snow,  3-1  •  3-35 
Loads  and  Design,  3-7 
Lock  EW,  3-6 
Lock  NS,  3-6 

M 

Main  Wind  Force  Resistance  System,  3-46 
Minimum  roof  live  load,  3-1 05-3-109 
Move  Shape,  3-75, 3-62 

N 

Narrowly  Spaced,  4-9, 4-39 
Notepad  Program,  2-8 

o 

Occupancy  live  load 
example,  3-112 

Open  Web  Joists  -  K,  4-15, 4-39 
Opening  Coefficients,  3-46 

P 

Pan  Display,  3-9 
Pattern  Live  Loads,  4-52 
Pattern  Loads,  4-50 
Perspective  (3D),  3-9 
Preliminary,  4-17, 4-25, 4-30 
Print  Data,  2-8 
Print  Screen,  3-10 
Printing  Criteria  Data,  2-7  -  2-12 
Prism,  3-6 

Project  Data  2-1  -  2-2 
CHy/tnstaftation,  2-1 


Quantity  Take-Oft,  6-1  -  6-16 
Disiog  Window,  6-6 
Sample  Output,  6-7, 6-11, 6-15 
Steel  Bar  Joists,  6-1, 6-3 
Steel  Composite  Beams/Slab,  6-2, 6-12 
Steel  Non -composite  Beams,  6-2, 6-8 

R 

Regional  Data,  2-3 
Rolled  Sections,  4-25 
Roof  dead  load 

example,  3-96  -  3-97 
Roof  Heated,  3-3 

Roof  live  load,  minimum,  3-105  -  3-109 
Roof  Plane,  4-8 
Rotate,  3-72 

s 

Save,  2-7 

Saving  Protect  Data,  2-7 
Section,  3-10,  3-47 
Seismic  Forces,  5-1  -  5-18 
Center  of  Mass,  5-9 
Ct,  5-8 

Importance  Factor,  5-2 
Lateral  Analysis,  5-11 
Lateral  Load  Resistance  System,  5-1 
Plan  Structural  Irregularities,  5-7 
Sample  Output  5-9, 5-14 
Seismic  Loads  dtatog  window,  5-5 
Shear  WWte  with  Rigid  Diaphragms,  5-3 
Site  Coefficients,  5-2 
Spectral  Plots,  5-6 
Vertical  Structural  Irregularities,  5-8 
Self  Weight  4-19, 4-26, 4-51 
SENDXL,  4-24, 4-27 
Shape 

Add,  3-5 
Cube,  3-5 
Prism,  3-6 
Show  Loads,  3-10 
Site  Specific  Data,  2-4  -  2-6 
Slice  Shape,  3-76, 3-83 
Snap  to  Unite,  3-4 
Snow  Load,  3-1  -  3-35 
Dialog  Window,  3-7 
Drifting  and  slkflng,  3-30 
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Exposure,  3-3 
(Mbit  Root  3-1 
Thermal  Factor,  3-3 
Snow  loads 

Arehtd  roof,  3-13 
(Mbit  roof,  3-1 
Stack  On  Ground  Plant,  3-5 
Stack  On  Last  Shapa,  3-6 
Skucturdl  Plana  InlotmaMon,  4-9 
Surfaool-Wby 
Form  Deck,  4-33 
Surface  Element,  4-12 
One-Why,  4-11 

T 

Tapa  Maaaura,  3-74, 3-61  -  3-82 
Truss  Design,  4-55 

u 

Update  Area  Stucture  Loads,  4-19, 4-43 

V 

Vtaw 

Perspective  (30),  3-9 
Section,  3-10 

w 

-X - 1  ■ - ■ 

nWQMKiiota 
axampte,  3-101 
Whfl  Design,  4-79 
WOlLoad 
Assign,  4-14 
Widely  Spaoed,  4-11 
Wktely  Spaosd  Baam  CIP,  4-49 
Widely  SpaoadRoled  Sections,  4-45 
Wind  "a"  Distance,  367 
WM  load,  3-46, 3-54, 3-64, 3-77,  3-84 
components  and  ciaddng,  360 
one  story  arched  roof,  3-57 
one  story  gable  roof,  341 
Open  Roof,  3-77, 3-84,  368 
three  story  flat  roof,  352 
unenclosed  buHdteg  arched  roof,  3-66 
unenclosed  buNdng  gable  roof,  379 
unenclosed  buMng  monoslope  roof,  370 
WM  Zone  Areas,  367 


z 

Zoom  trVOut,  3-9 
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User's  Guide:  UTEXAS2  Slope-Stability  Package;  Volume  II, 
Theory 

User's  Guide:  Pile  Group  Analysis  (CPGA)  Computer  Group 

CBASIN-Structural  Design  of  Saint  Anthony  Falls  Stilling  Basins 
According  to  Corps  of  Engineers  Criteria  for  Hydraulic 
Structures;  Computer  Program  X0098 


Date 
Jun  1987 
Aug  1987 


Aug  1987 

Oct  1987 
Dec  1987 

Jan  1988 

Feb  1988 

Apr  1988 

Apr  1988 

Jun  1988 

Sep  1988 

Feb  1989 

Jul  1989 
Aug  1989 


(Continued) 


WATERWAYS  EXPERIMENT  STATION  REPORTS 
PUBLISHED  UNDER  THE  COMPUTER-AIDED 
STRUCTURAL  ENGINEERING  (CASE)  PROJECT 


Technical  Report  ITL-89-5 

Technical  Report  ITL-89-6 
Contract  Report  ITL-89-1 
Instruction  Report  ITL-90-1 
Technical  Report  ITL-90-3 

Instruction  Report  ITL-30-6 
Instruction  Report  (TL-90-2 
Technical  Report  (TL-91-3 

Instruction  Report  ITL-91  -1 

Instruction  Report  ITL-87-2 
(Revised) 

Technical  Report  ITL-92-2 
Technical  Report  ITL-92-4 
Instruction  Report  ITL-92-3 

Instruction  Report  ITL-92-4 
Instruction  Report  ITL-92-5 


(Continued) 

Tide 

CCHAN-Structural  Design  of  Rectangular  Channels  According 
to  Corps  of  Engineers  Criteria  tor  Hydraulic 
Structures;  Computer  Program  X0097 

The  Response-Spectrum  Dynamic  Analysis  of  Gravity  Dams  Using 
the  Finite  Element  Method;  Phase  II 

State  of  the  Art  on  Expert  Systems  Applications  in  Design, 
Construction,  and  Maintenance  of  Structures 

User's  Guide:  Computer  Program  for  Design  and  Analysis 
of  Sheet  Pile  Watts  by  Classical  Methods  (CWALSHT) 

Investigation  and  Design  of  U-Frame  Structures  Using 
Program  CUFRBC 

Volume  A:  Program  Criteria  and  Documentation 
Volume  B:  User's  Guide  for  Basins 
Volume  C:  User's  Guide  for  Channels 

User's  Guide:  Computer  Program  for  Two-Dimensional  Analysis 
of  U-Frame  or  W-Frame  Structures  (CWFRAM) 

User's  Guide:  Pile  Group-Concrete  Pile  Analysis  Program 
(CPGC)  Preprocessor  to  CPGA  Program 

Application  of  Finite  Element,  Grid  Generation,  and  Scientific 
Visualization  Techniques  to  2-D  and  3-D  Seepage  and 
Groundwater  Modeling 

User's  Guide:  Computer  Program  for  Design  and  Analysis 
of  Sheet-Pile  Walls  by  Classical  Methods  (CWALSHT) 

Including  Rowe's  Moment  Reduction 

User’s  Guide  for  Concrete  Strength  Investigation  and  Design 
(CASTR)  in  Accordance  with  ACI 318-39 

Fiinite  Element  Modeling  of  Welded  Thick  Plates  for  Bonneville 
Navigation  Lock 

Introduction  to  the  Computation  of  Response  Spectrum  for 
Earthquake  Loading 

Concept  Design  Example,  Computer  Aided  Structural 

Modeling  (CASM) 

Report  1:  Scheme  A 
Reports:  Scheme B 
Report  3:  Scheme  C 

User's  Guide:  Computer-Aided  Structural  Modeling 

(CASM)  -Version  3.00 

Tutorial  Guide:  Computer-Aided  Structural  Modeling 

(CASM) -Version  3.00 


Date 

Aug  1989 

Aug  1989 
Sep  1989 
Feb  1990 
May  1990 

Sep  1990 
Jun  1990 
Sep  1990 

Oct  1991 

Mar  1992 
May  1992 
Jun  1992 

Jun  1992 
Jun  1992 
Jun  1992 

Apr  1992 
Apr  1992 
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Contract  Report  ITL-92-1 
Technical  Report  ITL-92-7 
Contract  Report  ITL-92-2 

Contract  Report  ITL-92-3 

Instruction  Report  6L-87-1 

Technical  Report  ITL-92-1 1 
Technical  Report  ITL-92-1 2 


Instruction  Report  GL-87-1 

Technical  Report  ITL-93-1 
Technical  Report  ITL-93-2 

Technical  Report  ITL-93-3 

Instruction  Report  ITL-93-3 
Instruction  Report  ITL-93-4 
Technical  Report  ITL-94-2 

Instruction  Report  ITL-94-1 

Instruction  Report  ITL-94-2 


(Concluded) 

Title 


Optimization  of  Steel  Pile  Foundations  Using  Optimality  Criteria 

Refined  Stress  Analysis  of  Melvin  Price  Locks  and  Dam 

Knowledge-Based  Expert  System  for  Selection  and  Design 
of  Retaining  Structures 

Evaluation  of  Thermal  and  Incremental  Co'  ■  action  Effects 
for  Monoliths  AL-3  and  AL-5  of  the  Melvin .  ‘rice  Locks 
and  Dam 


User’s  Guide:  UTEXAS3  Slope-Stability  Package;  Volume  IV, 
User's  Manual 


The  Seismic  Design  of  Waterfront  Retaining  Structures 


Computer-Aided,  Field-Verified  Structural  Evaluation 

Report  1 :  Development  of  Computer  Modeling  Techniques 
for  Miter  Lock  Gates 

Report  2:  Field  Test  and  Analysis  Correlation  at  John  Hollis 
Bankhead  Lock  and  Dam 

Report  3:  Field  Test  and  Analysis  Correlation  of  a  Vertically 
Framed  Miter  Gate  at  Emsworth  Lock  and  Dam 


User's  Guide:  UTEXAS3  Slope-Stability  Package;  Volume  III, 
Example  Problems 


Theoretical  Manual  for  Analysis  of  Arch  Dams 


Steel  Structures  for  Civil  Works,  General  Considerations 
for  Design  and  Rehabilitation 

Soil-Structure  Interaction  Study  of  Red  River  Lock  and  Dam 
No.  1  Subjected  to  Sediment  Loading 


User's  Manual— ADAP,  Graphics-Based  Dam  Analysis  Program 


Load  and  Resistance  Factor  Design  for  Steel  Miter  Gates 


User's  Guide  for  the  Incremental  Construction,  Soil-Structure  Interaction 
Program  SOILSTRUCT  with  Far-FiekJ  Boundary  Elements 

Tutorial  Guide:  Computer-Aided  Structural  Modeling  (CASM); 

Version  5.00 


User's  Guide:  Computer-Aided  Structural  Modeling  (CASM); 
Version  5.00 


Date 
Jun  1992 
Sep  1992 
Sep  1992 

Sep  1992 

Nov  1992 

Nov  1992 

Nov  1992 
Dec  1992 
Dec  1993 

Dec  1992 

Jul  1993 
Aug  1993 

Sep  1993 

Aug  1993 
Oct  1993 
Mar  1994 

Apr  1994 

Apr  1994 


Destroy  thU  report  when  no  longer  needed.  Do  not  return  it  to  the  originator. 


